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1^ of the formula (I), compositions containing them and their use as antibacterial agents are also described. 
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CHEMICAL COMPOUNDS 



The present invention relates to antibiotic con5)onnds and in particular to antibiotic 
concpounds containing substituted oxazolidinone rings. This invention further relates to 
5 processes for their preparation, to intennediates useful in their preparation, to their use as 
therapeutic agents and to pharroaceutical con^sitions contaioing thera 

The international microbiological community contiaues to express serious concern 
that the evolution of antibiotic resistance could result in strains against which currently 
available antibacterial agents will be ineffective. In general, bacterial pathogens may be 

10 classified as either Gram-positive or Gram-negative pathogens. Antibiotic con[?)ounds with 
effective activity against both Gram-positive and Gram-negative pathogens are generally 
regarded as having abroad spectrum of activity. The conpounds of the present invention are 
regarded as effective against both Gram-positive and certain Gran>negative pathogens. 

Gram-positive pathogens, for example Staphylococci, Enterococci, Streptococci and 

15 mycobacteria, are particularly importaut because of the development of resistant strains which 
are both difficult to treat and difficult to eradicate from the hospital environment once 
established. Exanaples of such strains are methicilliQ resistant staphylococcus (MRS A), 
methicilliu resistant coagulase negative staphylococci (MRCNS), penicillin resistant 
Streptococcus pneumoniae and multiply resistant Enterococcus faecium. 

20 The major clinically effective antibiotic for treatment of such resistant Gram-positive 

pathogens is vancomycin. Vaacomycia is a glycopeptide and is associated with various 
toxicities includiug nephrotoxicity. Furthermore, and most importantly, antibacterial 
resistance to vancomycin and other glycopeptides is also appearing. This resistance is 
increasing at a steady rate rendering these agents less and less effective in the treatment of 

25 Gram-positive pathogens. There is also now increasing resistance appearing towards agents 
such as )3-lactams, quinolones and macro lides used for the treatment of upper respiratory tract 
infections, also caused by certain Gram negative strains including H, influenzae and 
M.catarrhaHs. 

Certain antibacterial compounds containiag an oxazolidinone ring have been described 
30 in the art (for example, Walter A. Gregory et al in I.Med.Chem. 1990, 33, 2569-2578 and 
1989,32(8), 1673-81; Chung-Ho Park etal in J.Med.Chem. 1992,35,1156-1165). Bacterial 
resistance to known antibacterial agents may develop, for example, by (i) the evolution of 
active binding sites in the bact^a rendering a previously active pharmacophore less effective 
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or rectundaiLt, and/or (ii) the evolution of means to chemically deactivate a given 
pharmacophore, and/or (iii) the evolution of efflux pathways. Therefore, there remaios an 
ongoing need to find new antibacterial agents with a favourable pharmacological profile, in 
particular for coir5)ounds contaioing new, more potent, pharmacophores. 
5 Accordingly the present invention provides a con:5)Ound of the formula (I), or a 

pharmaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof. 




(D 

10 

wherein group C is selected from groups D and E, 

R^a R^b^ Rga R^a R^b 

D E 

wherein in D and E the phenyl ring is attached to the oxazolidinone in (T); 
Rib is HETl or HET2, wherein 

15 i) HETl is an N-linked 5-membered, fully or partially unsaturated heterocycKc ring, 

containing either (i) 1 to 3 further nitrogen heteroatoms or (ii) a further heteroatom selected 
from O and S together with an optional further nitrogen heteroatom; which ring is optionally 
substituted on a C atom, other than a C atom adjacent to the linking N atom, by an oxo or 
thioxo group; and/or which ring is optionally substituted on any available C atom, other than a 

20 C atom adjacent to the linking N atom, by a substituent selected from RT as hereinafter 
defined and/or on an available nitrogen atom, other than a N atom adjacent to the linking N 
atom* (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
ii) BDBT2 is an N-linked 6-membered di-hydro-heteroaryl ring containing up to three nitrogen 
heteroatoms in total (including the linking heteroatom), which ring is substituted on a suitable 

25 C atom, otiier than a C atom adjacent to the linking N atom, by oxo or thioxo and/or which 
ring is optionally substituted on any available C atom, other than a C atom adjacent to the 
linking N atom, by one or two substituents independently selected from RT as hereinafter 
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defined and/or on an available nitrogen atom, other than a N atom adjacent to the linking N 
atom, (provided that the ring is not thereby quatemised) by (l-4C)aIkyl; 
RT is selected firom a substituent from the group: 

(RTal) hydrogen, halogen, (l-4C)a]koxy, (2-4C)aIkenyloxy, (2-4C)alkenyI, 
5 (2-4C)a]kynyl, (3-6C)cycloa]kyl, (3-6C)cycloalkenyl, (l-4C)a]kylthio, amino, azido, cyano 
and nitro; or 

(RTa2) (l-4C)aIlcylamino, di-(l-4C)aIkylamino, and (2-4C)alkenylamino; 
or RT is selected from the group 

(RTbl) (l-4C)a]kyl group which is optionally substituted by one substituent selected 
10 from hydroxy, (I-4C)aIkoxy, (l-4C)aIkylthio, cyano and azido; or 

(RTb2) (l-4C)aIkyl group which is optionally substituted by one substituent selected 
from (2-4C)a]kenyloxy, (3-6C)cycloaIkyl,and (3-6C)cycloalkenyl; 
or RT is selected from the group 

(RTc) a fully saturated 4-membered monocyclic ring containing 1 or 2 heteroatoms 

15 independently selected from O, N and S (optionally oxidised), and linked via a ring nitrogen 
or carbon atom; 

and wherein at each occurrence of an RT substituent containing an alkyl, alkenyl, alkynyl, 
cycloaUcyl or cycloalkenyl moiety in (RTal) or (RTa2), (RTbl) or (RTb2), or (RTc) each 
such moiety is optionally substituted on an available carbon atom with one, two, three or more 

20 substituents independently selected from F, CI, Br, OH and CN; 

R2a and R^a are independently selected fromH, CF3, OMe, SMe, Me and Et; 

R2b and Reb are independently selected fromH, F, CI, CF3, OMe, SMe, Me and Et; 

Rsa is selected fromH, (l-4C)alkyl, cyano, Br, F, CI, OH, (l-4C)a]koxy, -S(0)n(l-4C)aIkyl 

(wherein n = 0, 1, or 2), amino, (l-4C)alkylcarbonylamino, nitro, -CHO, -CO(l-4C)a]kyl, 

25 -CONH2and-CONH(l-4C)alkyl; 

R4 is selected from R^a and R4b wherein 

R4a is selected from azido, -NRvRa, ORio, (l-4C)a]kyl, (l-4C)alkoxy, (3-6C)cycloaIkyl, 
-(CH2)k-R9, ARl, AR2, (l-4C)alkanoyl, -CS(l-4C)aIkyl, -C(=W)NRvRw [wherein W is O or 
S, Rv and Rw are independently H, or (l-4C)alkyl ], -(C=0)i-R6, -COO(l~4C)alkyl, 
30 -C=0AR1, -C=OAR2, -COOARl, S(0)n(l-4C)alkyl (wherein n = 1 or 2), -S(0)pARl, 
-S(0)pAR2 and 

-C(=S)0(l-4C)a]kyl; wherein any (l-4C)alkyl chain may be optionally substituted by 
(l-4C)alkyl, cyano, hydroxy or halo; p = 0,1 or 2; 
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R4b is selected fromHET-3; 

Re is selected from hydrogen, (l-4C)alkoxy, aroiao, (l-4C)a]kylanmio and 
hydroxy(l-4C)alkylainiaio ; 
k is 1 or 2; 
5 1 is 1 or 2; 

R? and Rg are independently selected from H and (l-4C)alkyl, or wherein R? and Rs taken 
together with the nitrogen to which they are attached can form a 5-7 membered ring 
optionally with an additional heteroatom selected from N, O, S(0)n (wherein n = 1 or 2) ia 
place of 1 carbon atom of the so formed ring; wherein the ring may be optionally substituted 

10 by one or two groups independently selected from (l-4C)aIkyl, (3-6C)cycloa]kyl, (1- 
4C)alkanoyl, -COO(l-4C)a]kyl, -S(0)n(l-4C)a]kyl (wherein n= 1 or 2), ARl, AR2, , 
-C=OARl, -C=OAR2, -COOARl, -CS(l-4C)alkyl, -C(=S)0(l-4C)alkyl, -C(=W)NRvRw 
[wherein W is O or S, Rv and Rw are independently H, or (l-4C)alkyl], -S(0)pARl and 
-S(0)pAR2; wherein any (l-4C)a]kyl, (3-6C)cycloaIkyl or (l-4C)a]kanoyl group may be 

15 optionally substituted (except on a carbon atom adjacent to a heteroatom) by one or two 
substituents selected fiiom(l-4C)alkyl, cyano, hydroxy, halo, amino, (l-4C)a]kylamino and 
di(l-4C)a]kylamino; p = 0,1 or 2; 
R9 is independently selected fromRga to Rgd below: 

R9a: ARl, AR2, AR2a, AR2b, ARB, ARSa, AR3b, AR4, AR4a, CYl, CY2; 

20 R9b: cyano, carboxy, (l-4C)a]koxycarbonyl, -C(=W)NRvRw [wherein W is O or S, Rv and 
Rw are independently H, or (l-4C)aIkyl and whereia Rv and Rw taken together with the 
amide or thioamide nitrogen to which they are attached can form a 5-7 membered riQg 
optionally with an additional heteroatom selected from N, O, S(0)n ia place of 1 carbon atom 
of the so formed ring; whereia when said riag is a piperaziae ring, the ring may be optionally 

25 substituted on the additional nitrogen by a group selected from (l-4C)alkyl, (3-6C)cycloaIkyl, 
(l-4C)aIkanoyl, -COO(l-4C)a]kyl, -S(0)n(l-4C)alkyl (wherein n= 1 or 2), -COOARl, 
-CS(l-4C)alkyl and -C(=S)0(l-4C)aIkyl; wherein any (l-4C)alkyl, (3-6C)cycloalkyl or (1- 
4C)aIkanoyl group may itself optionally be substituted by cyano, hydroxy or halo)], ethenyl, 
2-(l-4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2- 

30 nitro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 

2-((l-4C)a]koxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
R9C: (l-6C)alkyl 

{optionally substituted by one or more groups (including geminal disubstitution) each 
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iadependently selected from hydroxy, (l-lOC)alkoxy, (l-4C)a]koxy-(l-4C)alkoxy, 
(l-4C)a]koxy-(l-4C)alkoxy-(l-4C)aIkoxy, (l-4C)a]kylcarboiiyl, phosphoryl [-0-P(0)(0H)2, 
and mono- and di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and 
di-(l-4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
5 selected from carboxy, phosphonate [phosphono, -P(0)(0H)2, and mono- and 

di-(l-4C)a]koxy derivatives thereof], phosphinate [-P(OH)2 and mono- and di-(l-4C)alkoxy 
derivatives thereoQ, cyano, halo, trifluoronoethyl, (l-4Qa]koxycarbonyl, (l-4C)aIkoxy- 
(l-4C)aIkoxycarbonyl, (l-4C)alkoxy-(l-4C)a]koxy-(l-4C)a]koxycarbonyl, (l-4C)alkylaD3ino, 
di((l-4C)alkyl)amino, (l-6C)a]kanoylamino-, (l-4C)a]koxycarbonylamnio-, N-(l-4C)alkyl- 
10 N-(l-6C)alkanoylamino-, -C(=W)NRvRw [wherein W is O or S, Rv and Rw are as 

hereinbefore defined], (=NORv) wherein Rv is as h^einbefore defined, (l-4C)aIkylS(0)pNH, 
(l-4C)a]kylS(0)p-((l-4C)a]kyl)N-. fluoro(I-4C)a]kylS(0)pNH-, 

fluoro(l-4Qa]kylS(0)p((l-4C)aIkyl)N-, (l-4C)a]kylS(0)q-, CYl, CY2, ARl, AR2, AR3, 

AR1-0-, AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-, AR2-NH-, 
15 AE13-NH- (p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of 

AR2 and AR3 containing groups}; wherein any (l-4C)a]kyl present in any substituent on R9C 

may itself be substituted by one or two groups independently selected from cyano, hydroxy, 

halo, amino, (l-4C)aIk:ylamino and di(l-4C)aIl^lamino, provided that such a substituent is 

not on a carbon adjacent to a heteroatom atom if present; 
20 Rgd: Ri4C(O)0(l-6C)aIlcyl- wherein R14 is ARl, AR2, (l-4C)alkylamino, benzyloxy- 

(l-4C)aIkyl or (l-10C)alkyl {optionally substituted as defined for (R9C) }; 

Rio is selected from hydrogen, R9C (as hereinbefore defined), (l-4C)acyl and 

(l-4C)alkylsu]fonyl; 

HET-3 is selected from: 

25 a) a 5-membered heterocyclic ring controing at least one nitrogen and/or oxygen in which any 
carbon atom is a C=0 , C=N, or C=S group, wherein said ring is of the formula HET3-A to 
HET3-E below: 
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/^N N-R21 /-N N-'^zi ' N'-ai 
^— ^(R,a)m \-^(R,a)m ^(R^ 



S 

U 



a)m 



HET3-A 



HET3-B 



HET3-C 



Ria R^a 
HET3-D 



'22 



R^a 



HET3-E 

b) a carbon-linked 5- or 6-iDeiribered heteroaiomatic ring containing 1, 2, 3, or 4 heteroatoms 
independenUy selected from N, O and S selected fromHETS-F to HETS-Y below: 




(R,a)m 



N 

HET3-F 




HET3-J 



N 

HET3-G 




R^a)m 



^(R^a)m 



(R^a)m 



N 

HET3-H 





\\ 



V4 

N-N 



(R,a)m 



N — ^(R^a)m 
HET3-L HET3-M 
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HET3-N HET3-0 HET3-P HET3-Q 

HET3-R HET3-S HET3-T HET3-U 



N= 



N-\ (R,a)irN-N7/ (R,a)m N-N / 



HET3-V HET3-W HET3-X HET3-Y 

c) a mtrogen-liDked 5- or 6-meinbered het^atomatic ring containing 1, 2, 3, or 4 
heteroatoms independently selected firomN, O and S selected fix)niHBT3-Z to HBT3-AH 
5 betow: 

(R^a)m ^ (Ria)m 



/x^^ jA 

(R^a)m N-N X 



HET3-Z HET3-AA HET3-AB HET3-AC 



„> ^5 V 

(R,a)m <Ria)"^ (R,a)m ("1^)^ 

HET3-AD HET3-AE HET3-AF HET3-AG HET3-AH 



-4 



wherein in HBT-3, Ria is a substituent on carbon; 
Ria is independently selected from Rial to Ria5 below: 
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Rial: ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl, CY2; 
Ria2: cyano, carboxy, (l-4C)alkoxycarbonyl, -C(-W)NRvRw [wherein W is O or S, Rv and 
Rw are iadependently H, or (l-4C)a]lcyl aad wherein Rv and Rw taken together with the 
amide or thioamide nitrogen to which they are attached can form a 5-7 membered ring 
5 optionally with an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom 
of the so formed ring; wherein when said ring is a piperazine ring, the ring may be optionally 
snbstituted on the additional nitrogen by a group selected from (l-4C)a]kyl, (3-6C)cycloalkyl, 
(l-4C)a]kanoyl, -COO(l-4C)alkyl, -S(0)n(l-4C)a]kyl (wherein n = 1 or 2), -COOARl, 
-CS(l-4C)aIkyl) and -<:(=S)0(l-4Qalkyl; wherein any (l-4C)a]kyl, (1.4C)alkanoyl and 

10 (3-4C)cycloaIkyl substitu«it may itself be substituted by cyano, hydroxy or halo, provided 
that, such a substituent is not on a carbon adjacent to a nitrogen atom of the piperazine ring], 
etheuyl, 2-Cl-4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)a]kyl)ethenyl, 
2-nitroethenyi, 2-nitro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)aIkylaminocarbonyl)ethenyl, 
2-((l-4C)alkoxycarbonyl)etbenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 

15 Ria3: (l-10C)a]kyl 

{optionally substituted by one or more groups (iacludiag geroinal disubstitution) each 
independently selected from hydroxy, (l-10C)alkoxy, (l-4C)a]koxy-(l-4C)a]koxy, 
(l-4C)a]koxy-(l-4C)aIkoxy-(l-4C)aIkoxy, (l-4C)aIkylcarbonyl, phosphoryl [-0-P(0)(0H)2, 
aad mono- and di-(l-4C)aIkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and 

20 di-(l-4C)a]koxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected from carboxy, phosphonate [phosphono, -P(0)(0H)2, and mono- aad 
di-(l-4C)alkoxy derivatives thereof], phosphiuate [-P(OH)2 and mono- and di-(l-4C)aIk:oxy 
derivatives thereof], cyano, halo, trifluoromethyl, (l-4C)aIkoxycarbonyl, (l-4C)aIk:oxy- 
(l-4C)a]koxycarbonyl, (l-4C)alkoxy-(l-4C)a]koxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 

25 di((l-4C)alkyl)amiao, (l-6C)alkanoylamino-, (l-4C)aIk:oxycarbonylamino-, N-(l-4C)a]kyl- 
N-(l-6C)alkanoylamino-, -C(=W)NRvRw [wherein W is O or S, Rv and Rw are 
iadependently H, or (l-4C)a]kyl and whereia Rv and Rw taken together with the amide or 
thioamide nitrogen to which they are attached can form a 5-7 membered ring optionally with 
an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom of the so 

30 formed ring; wherein when said ring is a piperazine ring, the riag may be optionally 

substituted on the additional nitrogen by a group selected from (l-4C)aIkyl, (3-6C)cycloalkyl, 
(l-4C)alkanoyl, -COO(l-4C)alkyl, -S(0)n(l-4C)alkyl (wherein n= 1 or 2), -COOARl, 
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-CS(l-4C)aIkyl and ^(=S)0(l-4C)a]kyl], (=NORv) wherein Rv is as hereinbefore defined, 
(l-4C)alkylS(0)pNH-, (l-4C)alkylS(0)p-((l-4C)aIkyl)N-, fluoro(l-4C)a]kylS(0)pNH-, 
fluom(l-4C)alkylS(0)p((l-4C)a]kyl)N-, (l-4C)alkylS(0)q-, CYl, CY2, ARl, AR2, AR3, 
AR1-0-, AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-, AR2-NH-, 
5 AR3-NH- (p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of 
AR2 and AR3 containing groups}; wherein any (l-4C)aIkyl, (l-4C)alkanoyl and (3- 
6C)cycloalkyl present in any substituent on Ria3 may itself be substituted by one or two 
groups independently selected fix)m cyano, hydroxy, halo, amino, (l-4C)a]kylamino and 
di(l-4C)aIkylamino , provided that such a substituent is not on a carbon adjacent to a 

10 heteroatom atom if present; 

Ria4: Ri4C(0)0(l-6C)aIkyl- wherem Rh is ARl, AR2, AR2a, AR2b, (l-4C)aakylaiaino, 
benzyloxy-(l-4C)a]kyl or (l-10C)a]kyl {optionally substituted as defined for (Ria3)}; 
Ria5 : F, CI, hydroxy, mercapto, ( l-4C)a]kylS(0)p- (p = 0, 1 or 2), -NRvRs (wherein R7 and 
Rg are as hereinbefore defined) or -ORio (where Rio is as hereinbefore defined); 

15 misO, 1 or 2; 

R21 is selected from hydrogen, methyl [optionally substituted with cyano, trifluoiomethyl, 
-C=WNRvRw (where W, Rv and Rw are as hereinbefore defined for Ria3), 
(l-4C)a]koxycarbonyl, (l-4C)a]koxy-(l-4C)aIkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy- 
(l-4C)a]koxycarbonyl, CYl , CY2, ARl, AR2, AR2a, AR2b (not linked through nitrogen) or 
20 ARB], (2- 10C)a]kyl [optionally substituted other than on a carbon attached to the HET-3 ring 
nitrogen with one or two groups independently selected firom the optional subsituents defined 
for Ria3] and Ri4C(0)0(2-6C)alkyl- ,wherein R14 is as defined hereinbefore for Ria4 and 
wherein Ri4C(0)0 group is attached to a carbon other than the carbon attached to the HBT-3 
ring nitrogen; 

25 R22 is cyano, -COR12, -COOR12, -CONHR12, -CON(Ri2)(Ri3), -SO2R12 (provided that R12 is 
not hydrogen), -SO2NHR12, -S02N(Ri2)(Ri3) or NO2, wherein R12 and R13 are as defined 
hereinbelow; 

Ri2 and R13 are independently selected from hydrogen, phenyl (optionally substituted with one 
or more substituents selected from halogen, (l-4C)alkyl and (l-4C)alkyl substituted with one, 
30 two, three or niiore halogen atoms) and (l-4C)aIkyl (optionally substituted with one, two, 
three or more halogen atoms), or for any N(Ri2)(Ri3) group, R12 and R13 may be taken 
together with the nitrogen to which they are attached to form a 5-7 membered ring optionally 
with an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom of the so 
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formed ring; ^whe^ein the ring may be optionally substituted by one or two groups 
independently selected from (l-4C)a]kyl (optionally substituted on a carbon not adjacent to 
the nitrogen by cyano, hydroxy or halo), (3-6C)cycloaIkyl, (l-4C)a]kanoyl, -COO(l-4C)a]kyl, 
-S(0)n(l-4C)alkyl (wherein n = 1 or 2), ARI, AR2, , -C=OARl, -&OAR2, -COOARl, 
5 -CS(l-4C)alkyl, -C(=S)0(l-4C)aIkyl, -C(=W)NRvRw [wherein Wis O or S, Rv and Rw are 
independently H, or (l-4C)alkyl ], -S(0)pARl and -S(0)pAR2; wherein any (l-4C)alkyl 
chain may be optionally substituted by (l-4C)alkyl, cyano, hydroxy or halo; p = 0,1 or 2; 
ARI is an optionally substituted phenyl or optionally substituted naphthyl; 
AR2 is an optionally substituted 5- or 6-nieinbered, fully unsaturated (ie with the maximum 

10 degree of unsaturation) roDnocyclic heteroaryl ring containing up to four heteroatoms 

independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 
AR2a is a partially hydrogenated version of AR2 (ie. AR2 systems retaining some, but not 
the full, degree of xinsaturation), linked via a ring carbon atom or linked via a ring nitrogen 

15 atom if the ring is not thereby quatemised; 

AR2b is a fiiUy hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation), 
linked via a ring carbon atom or linked via a ring nitrogen atom; 
AR3 is an optionally substituted 8-, 9- or lO-membered, fully unsaturated (ie with the 
maxunum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms 

20 independently selected from O, N and S (but not containnig any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom in either of the rings comprising the bicyclic system; 
AR3a is sl partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quatemised, in either of the rings comprisiag the bicyclic 

25 system; 

AR3b is a fiilly hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation), 
linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 
comprising the bicyclic system; 

AR4 is an optionally substituted 13- or 14-mjBmbered, fully unsaturated (ie with the 
30 n:iaximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom in any of the rings comprising the tricyclic system; 
AR4a is a partially hydrogenated version of AR4 (ie. AR4 systems retaining some, but not 
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the full, degree of imsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby qnatemised, in any of the rings conqjrising the tricyclic system; 
CYl is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring; 
CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring; 
5 wherein; optional substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, 
CYl and CY2 are (on an available carbon atom) up to three substituents independently 
selected fixjm (l-4C)a]kyl {optionally substituted by substituents selected independently from 
hydroxy, trifluoromethyl, (l-4C)alkylS(0)q- (q is 0, 1 or 2), (l-4C)alkoxy, 
(l-4C)alkoxycarbonyl, cyano, nitro, (l-4C)alkaaoylamino, -CONRvRw or -NRvRw), 

10 trifluoromethyl, hydroxy, halo, nitro, cyano, thiol, (l-4C)alkoxy, (l-4C)alkanoyloxy, 
diroethylancdnomethyleneaminocarbonyl, di(N-(l-4C)aIkyl)aniinorDethylimiao, carboxy, 
(l-4C)alkoxycarbonyl, (l-4QaIkanoyl, (l-4C)aIkylSOiamino, (2-4C)alkenyl {optionally 
substituted by carboxy or (l-4C)a]koxycarbonyl}, (2-4C)alkynyl, (l-4C)aIkanoylamiao, oxo 
(=0), thioxo (=S), (l-4C)alkanoylamino {the (l-4C)alkanoyl group being optionally 

15 substituted by hydroxy}, (l-4C)alkyl S(0)q- (q is 0, 1 or 2) {the (l-4C)alkyl group being 
optionally substituted by one or more groups independently selected from cyano, hydroxy and 
(l-4C)aIkoxy }, -CONRvRw or -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is 
hydrogen or (l-4C)a]kyl] ; 

and further optional substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, 
20 AR4a, CYl and CY2 (on an available carbon atom), and also on alkyl groups (unless 
indicated otherwise) are up to three substituents independently selected from 
trifluoromethoxy, benzoylamiao, benzoyl, phenyl {optioiially substituted by up to three 
substituents independently selected fromhialo, (l-4C)alkoxy or cyano}, furan, pyrrole, 
pyrazole, imidazole, tria2X>le, pyrimidine, pyridaziae, pyridiae, isoxazole, oxazole, isothiazole, 
25 thiazole, thiophene, hydroxyiniino(l-4C)a]kyl, (l-4C)a]koxyimiao(l-4C)alkyl, 

halo-(l-4C)alkyl, (l-4C)alkanesulfonamido, -SOaNRvRw [wherein Rv is hydrogen or 
(l-4C)alkyl; Rw is hydrogen or (l-4C)a]kyl]; and 

optional substituents on AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4 and AR4a are (on an 
available nitrogen atom, where siicli substitution does not result ra quatemization) 
30 (l-4C)aIkyl, (l-4C)a3kylcarbonyl {wherein the (l-4C)a]kyl and (l-4C)alkylcarbonyl groups 
are optionally substituted by (preferably one) substituents independently selected from cyano, 
hydroxy, nitro, trifluoromethyl, (l-4C)a]kyl S(0)q- (qis 0, 1 or 2), (l-4C)alkoxy, 
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(l-4C)alkoxycarboiiyl, (l-4Qa]kaiioylainino, -CONRvRw or -NRvRw [wherein Rv is 
hydrogen or (l-4C)a]kyl; Rw is hydrogen or (l-4C)alkyl]}, (2-4C)aIkenyl, (2-4C)aIkynyl, 
(l-4C)aIkoxycarbonyl or oxo (to form an N-oxide). 

In another aspect, the invention relates to compounds of formaila (1) as hereinabove 
5 defined or to a pharmaceutically acceptable salt 

In another aspect, the invention relates to compoimds of formula (1) as hereinabove 
defined or to a pro-drug thereof. Suitable examples of pro-drugs of compounds of formula (1) 
are in- vivo hydrolysable esters of con5)ounds of formula (1). Therefore in another aspect, the 
invention relates to con5)Ounds of formula (1) as hereinabove defined or to an in-vivo 
10 hydrolysable ester thereof 

In another aspect, there is provided a compound of the formula (I) as hereinbefore 
defined, wherein HBT3 is selected from: 

a) HET3-AtoHET3-B; 

b) HBT3-F to HBT3- Y; and 
15 c) HET3-Z to HET3-AE. 

Where optional substituents are chosen from "0, 1, 2 or 3" groups it is to be 
understood that this definition includes aU substituents being chosen from one of the specified 
groups or the substituents being chosen from two or more of the specified groups. An 
analogous convention appUes to substituents chose from **0, 1 or 2" groups and "1 or 2" 
20 groups. 

In this specification the term 'aUcyl' iucludes straight chaiued and branched structures. 
For example, (l-4C)aIk:yl iacludes propyl and isopropyl. However, references to individual 
aBcyl groups such as 'propyl" are specific for the straight chained version only, and references 
to individual branched chaiu alkyi groups such as "isopropyl" are specific for the branched 

25 chain version only. In this specification, the terms ^aUcenyF and ^cycloalkenyl' include all 
positional and geometrical isomers. In this specification, the term *aryr is an unsubstituted 
carbocyclic aromatic group, in particular phenyl, 1- and 2-naphthyl. 

For the avoidance of doubt, reference to a carbon atom in HETl or HET2 being 
substituted by an oxo or thioxo group means replacement of a CH2 by C=0 or C=S 

30 respectively. 

Within this specification composite terms are used to describe groups conprising 
more that one functionality such as (l-4C)alkoxy-(l-4C)aIkoxy-(l-4C)a]kyL Snch terms are 
to be interpreted in accordance with the meaniug which is understood by a person skiQed in 
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the art for each coiDponeiit part. For exaii5)le (l-4C)a]koxy-(l-4C)aIkoxy-(l-4C)a]kyl 
includes methoxymethoxjmiethyl, ethoxymethoxypropyl and propxyethoxymethyL 

It will be understood tbat where a group is defined such that is optionally substituted 
by more than one substituent, then substitution is such that chemically stable corqpounds are 
5 formed. For exaii5>le, a trifluoromethyl group may be allowed but not a trihydroxymethyl 
group. This convention is applied wherever optional substituents are defined. 

There follow particular and smtable values for certain substituents and groups referred 
to in this specification. These values may be used where appropriate with any of the 
definitions and embodiments disclosed hereinbefore, or hereinafter. For the avoidance of 

10 doubt each stated species represents a particular and independent aspect of this invention. 

Examples of (l-4C)alkyl and (l-5C)aIkyl include methyl, ettiyl, propyl, isopropyl and 
t-butyl; examples of (l-6C)alkyl include methyl, ethyl, propyl isopropyU t-butyl, pentyl and 
hexyl; examples of (l-lOC)alkyl include methyl, ethyl, propyl, isopropyl, pentyl, hexyl, 
heptyl, octyl and nonyl; exanq)les of (l-4C)alkanoylainmo-(l-4C)alkyl include 

15 formamidomethyl, acetamidomethyl and acetamidoethyl; examples of hydroxy(l-4C)alkyl 
and hydroxy(l-6C)aIkyl include hydroxymethyl, 1-hydroxyethyl, 2-hydroxy ethyl and 
3-hydroxypropyl; exanples of (l-4C)alkoxycarbonyl include methoxycarbonyl, 
ethoxycarbonyl and propoxycarbonyl; examples of (l-4C)alkoxy-(l-4C)alkoxycarbonyl 
include methoxymethoxycarbonyl, methoxyethoxycarbonyl and propoxymethoxycarbonyl; 

20 examples of (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl include 
methoxymethoxymethoxycarbonyl, methoxyethoxymethoxycarbonyl and 
propoxyethoxymethoxycarbonyl; exarr^les of 2-((l-4C)alkoxycarboiiyl)etiienyl include 2- 
(methoxycarbonyl)ethenyl and 2-(ethoxycarbonyl)ethenyl; examples of 2-cyano-2- 
((l-4C)alkyl)ethenyl include 2-cyano-2-methylethenyl and 2-cyano-2-ethylethenyI; examples 

25 of 2-mtro-2-((l-4Qalkyl)ethenyl include 2-mtro-2-methylethenyl and 2-nitro-2- 
ethylethenyl; examples of 3-((l-4C)alkylamiiiocarbonyl)ethenyl include 
2-(methylaminocarbonyl)ethenyl and 2-(ethylaminocarbonyl)ethenylj exsaxiples of 
(2-*4C)aIkenyl incliuie allyl and vinyl; examples of (2-4C)alkenylo?Q^ incbide allyloxy and 
vinyloxy; examples of (2-4C)aIkynyl include ethynyl and 2-propynyl; examples of (2- 

30 4C)aIkynyloxy include ethynyloxy and 2-propynyloxy; exainples of (l-4C)alkauoyI include 
formyl, acetyl and propionyl; exan:5)les of (l-4C)aIkylcarbonyl include acetyl and propionyl; 
exaroplts of (l-4C)alkoxy include methoxy, ethoxy and propoxy; examples of (i-6C)alkoxy 
and (l-10C)aIko3g^ include methoxy, ethoxy, propoxy and pentoxy; examples of (1- 
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4C)aIkylthio include mBthylthio and ethylthio; examples of (l-4C)alkyla]Bmo include 
methylanoiuo, ethylamino and propylamino; examples of (2-4C)aIkenyla]iiiiLO include 
vinylamino and allylamino; examples of hydroxy (l-4C)aIkyla]i]mo include 2- 
hydroxyethylamino, 2-hydroxypropylamino and 3-hydroxypropylamino; examples of di-((l- 
5 4C)alkyl)ainiiio include dimethylamino, N-ethyl-N-methylamino, diethylamino, N-metbyl- 
N-propylamino and d^ropylamino; exan:q)les of halo groups include fluoro, chloio and 
bromo; examples of (l-4C)a]kyIsuIfoayl include methylsulfonyl and ethylsulfonyl; exan5}les 
of (l-4C)alkoxy-(l-4C)alko5y and (l-6C)aIkoxy-(l-6C)a]ko^ include methoxymethoxy, 2- 
methoxyethoxy, 2-ethoxyethoxy and 3-methoxypropoxy; exair5>les of (l-4C)alkoxy-(l- 

10 4C)aIko2g^-(l-4C)a]koxy include 2-(methoxymethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy; 
3-(2-methoxyethDxy)propoxy and 2-(2-ethoxyetlioxy)ethoxy; exan^les of 
(l-4QaIkyIS(0)2aiiubao include methylsulfonylanoino and ethylsulfonylamino; examples of 
(l-4C)a]kanoyIa]xiiiLO and (l-^Qalkanoylandno include fommnido, acetanoido and 
propionylamino; examples of (l-4C)a]koxycarhoiiylaniino include methoxycarbonylamino 

15 and ethoxycarbonylamino; examples ofN-(l-4QaI]rfl-N-(l-6Qa]kanoylaiiiino include N- 
methylacetamido, N-ethylacetamido and N-methylpropionamido; examples of 
(l-4C)alkylS(0)pNH- wherein p is 1 or 2 include methylsxdfinylamino, 
methylsulfonylamino, ethylsulfinylamino and ethylsixlfbnylamino; examples of 
(l-4C)alkylS(0)p((l-4C)alkyl)N- wherein p is 1 or 2 include mediylsulfinyhnethylamino, 

20 methylsulfonylmethylamino, 2-(ethylsulfinyl)ethylamino and 2-(ethylsulfonyl)ethylamino; 
examples of flaoro(l-4C)alkylS(0)pNH- wherein p is 1 or 2 include 
trifluoromethylsulfinylamino and trifluororoethylsulfonylamino; examples of fluoro(l- 
4C)aIkylS(0)p((l-4C)alkyl)NH- wherein p is 1 or 2 include 

trifluoroiiiethylsulfkiylraethylainino and trifluoromethylsulfonyhnethylamino exanq)les of 
25 (l-4C)a]koxy(hydro2^)phosphoryl include methoxy(hydroxy)phosphoryl and 
ethoxy(hydroxy)phosphoryl; examples of di-(l-4C)alkoxyphosphoryl include di- 
methoxyphosphoryl, di-ethoxyphosphoryl and ethoxy(methoxy)phosphoryl;examples of 
(l-4C)alkylS(0)q- wherein q is 0, 1 or 2, and -S(0)ii(l-4Qalkyl (wherein n = 1 or 2), 
include methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, methylsulfonyl and ethylsulfonyl; 
30 examples of pheaylS(0)q and naphthylS(0)q- wherein q is 0, 1 or 2 are phenylthio, 
phenylsulfinyl, phenylsulfonyl and naphthylthio, naphthylsulfinyl and naphthylsulfonyl 
respectively; examples of ben2yloxy-(l-4C)alkyl include benzyloxymethyl and 
benzyloxyethyl; exanoples of a (3-4C)aIkyle]ie chain are trimethylene or tetramethylene; 
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examples of (l-6C)alkoxy-(l-6C)aIkyl include methoxymetiiyl, ethoxymethyl and 2- 
noethoxyethyl; examples of hydroxy.(2-6C)aIkoxy include 2-hydroxyethoxy and 3- 
hydroxypropoxy; exan5>les of (l-4C)alkylainiao-(2-6C)alkoxy include 2- 
methylaminoethoxy and 2-elJiylaminoethoxy; examples of di-(l-4C)alkylanimo-(2- 
5 6C)alk03cy include 2-diniethylaininoethoxy and 2-diethylanmioethoxy;exanq)les of plieiiyl(l- 
4C)a]kyl include benzyl and phenethyl; examples of (l-4C)a]kylcarbanioyI include 
methylcarbamDyl and ethylcarbamoyl; examples of di((l*4C)alkyl)carbamoyl include 
di(methyl)carbamoyl and di(ethyl)carbamoyl; examples of hydroxyiiiiiiio(l-4C)aIkyl include 
hydroxyiminometbyl, 2-(hydroxyimino)etliyl and l-(hydroxyimino)etliyl; examples of 

10 (l-4C)a]koxyin]i]io-(l-4C)alkyl include methoxyiminomethyl, ethoxyiminometiiyl, 

l-(methoxyimino)ethyl and 2-(metlioxyimino)ethyl; exanqjles of halo(l-4C)a]kyl include, 
halomethyl, 1-haloethyl, 2-haloethyl, and 3-halopropyl; examples of nitro(l-4C)aIkyl include 
nitromethyl, 1-nitroethyl, 2-nitroethyl and 3-nitropropyl; exanq^les of ammo(l-4C)aIkyl 
include aminomethyl, 1-aminoethyl, 2-amino6thyl and 3-aminopropyl; exan5)les of 

15 cyano(l-4C)alkyl include cyanomethyl, 1-cyanoethyl, 2-cyanoethyl and 3-cyanopropyl; 
examples of (l-4C)aIkanesuIfoiiamido include methanesulfonamido and edianesulfonancddo; 
examples of (l-4C)alkylainmo5airoiiyl include methylaminosulfonyl and 
ethylaminosulfonyl; exan?)les of di-(l-4C)a]kylaminosulfonyl include 
dimethylaminosulfonyl, diethylaminosulfonyl and N-methyl-N-ethylaminosulfonyl; examples 

20 of (l-4C)alkanesuIfonyloxy include methylsulfonyloxy, ethylsulfonyloxy and 

propylsulfonyloxy; exanqjies of (l-4C)alkanoyloxy include acetoxy and propionyloxy; 
examples of (l-4C)alkylaniinocarbonyl include methylaminocarbonyl and 
ethylaminocarbonyl; examples of di((l-4C)alkyl)aniinocarbonyl include 
dimethylaminocarbonyl and diethylaminocarbonyl; examples of (3-6C)cycloalkyl include 

25 cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; examples of (3-6C)cycloalkenyl 
include cyclopropenyl, cyclobutenyl, cyclopentenyl and cyclohexenyl; examples of (4- 
7C)cycloalkyl include cyclobutyl, cyclopentyl and cyclohexyl; examples of di(N-(l- 
4C)a]kyl)aminomethylimino include dimethylaminomethylimino and 
diethylaminomethylimino. 

30 Particular values for AR2 include, for example, for those AR2 containing one 

heteroatom, furan, pyrrole, thiopbene; for those AR2 containing one to fovir N atoms, 
pyrazole, imidazole, pyridine, pyrimidine, pyrazine, pyridazine, 1,2,3- & l>2,4-triazole and 
tetrazole; for those AR2 containing one N and one O atoin, oxazole, isoxazole and oxazine; 
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for those AR2 containing one N and one S atom, tbiazole and isotbiazole; 

for those AR2 containiag two N atoms and one S atom, 1,2,4- and l,3,4-thiadia20le. 

Particular examples of AR2a include, for exan^jle, dihydropyrrole (especially 2,5- 
dihydropyrrol-4-yl) and tetrahydropyridiue (especially l,2,5,6-tetrahydropyrid-4-yl). 
5 Particular examples of AR2b include, for example, tetrahydrofuran, p3aTolidine, 

morpholine (preferably morpholino), thiomorpholine (preferably thiomorphoUno), piperazine 
(preferably piperazino), imidazoliue and piperidiue, l,3-dioxolan-4-yl, l,3-<iioxan-4-yl, 
l,3-dioxan-5-yl and l,4-dioxan-2-yL 

Particular values for ARB iaclude, for example, bicyclic benzo-fused systems 

10 containing a 5- or 6-menibered heteroaryl ring containing one nitrogen atom and optionally 
1-3 further heteroatoms chosen from oxygen, sulfur and nitrogen. Specific examples of such 
ring systems include, for exan^le, indole, benzofiiran, benzothiophene, benzimidazole, 
benzothiazole, benzisothiaMle, benzoxazole, benzisoxazole, quinoline, quinoxaline, 
quinazoline, phthalazine and cinnoline. 

15 Other particular exan:q)les of AR3 include 5/5-, 5/6 and 6/6 bicyclic ring systems 

containing heteroatoms in both of the rings. Specific exanqjles of such ring systems include, 
for example, purine and naphthjn-idine. 

Further particular examples of AR3 include bicycHc heteroaryl ring systems with at 
least one bridgehead nitrogen and optionally a further 1-3 heteroatoms chosen from oxygen, 

20 sulfur and nitrogen. Specific examples of such ring systems include, for example, 
3H-pyrrolo[l,2-a]pyrrole, pyrrolo [2, 1-b] tbiazole, lH-imidazo[l,2-a]pyrrole, 
lH-imidazo[l,2-a]imidazole, lH,3H-pyrrolo[l,2-c]oxazole, lH-imida2o[l,5-a]pyrrole, 
pyrrolo[l,2-b]isoxazole, nnidazo[5,l-b]thiazole, nnidazo[2,l-b]thiazole, indohzine, 
imidazo[l,2-a]pyridine, imidazo[l,5-a]pyridine, pyrazolo[l,5-a]pyridiae, 

25 pyiTolo[l,2-b]pyridaziae, pyrrolo [l,2-c]pyrimidiae, pyrrolo[l,2-a]pyrazine, 
pyrrolo [l,2-a]pyrimidine, pyrido[2,l-c]-s-triazole, s-triazole[l,5-a]pyridine, 
imidazo[l,2-c]pyriniidine, imidazo[l,2-a]pyraziQe, imidazo[l,2-a]pyrimidiQe, 
iiindazo[l,5"-a]pyrazine, imidazo[l,5-a]pyrimidine, rmidazo[l,2-b]-pyridazine, 
s-triazolo[4,3-a]pyrimidine, inaidazo[5,l-b]oxazole and imidazo[2,l-b]oxazole. Other specific 

30 examples of such ring systems include, for example, [lH]-pyrrolo[2,l-c]oxazine, [3H]- 
oxazolo[3,4-a]pyridine, [6H]-pyn:olo[2,l-c]oxazine andpyrido[2,l-cl[l,4]oxazine. Other 
specific examples of 5/5- bicyclic ring systems are imidazooxazole or imidazothiazole, in 
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peaticular iinidazo[5,l-b]tfaiazole, iinidazo[2,l-b]thiazole, imidazo[5,l-b3oxazole or 
iiiiidazo[2, 1 -bjoxazole. 

Particular exacDples of AR3a and AR3b include, for exsnsple, indoline, 
l,3,4,6,9,9a-hexaliydropyrido[2,lc][l,4]oxa2m-8-yl, 1,23,5,8,8a- 
5 hexahydroimida2o[l,5a]pyridm-7-yl, l,5,8,8a-tetrahydrooxazolo[3,4a]pyridui-7-yl, 
l,5,6,7,8,8a-hexaliydrooxazolo[3,4a]pyridin-7-yl, (7aS)[3H,5H]-l,7a- 
dihydropyrrolo[l,2c]oxazol-6-yl, (7aS)[5H]-l,2,3,7a-tetrahydropyn:olo[l,2c]mudazol-6-yl, 
(7aR)[3H,5H]-l,7a-dihydropyrrolo[l,2c]oxa2ol-6-yl, [3H,5H]"pyrrolo[l,2-c]oxazol-6-yl, 
[5H]-2,3-d3hydropyrrolotl,2-c]iinidazol-6-yl, [3H,5H]-pyrrolo[l,2-c]thiazol-6-yl, 

10 [3H,5H]-l,7a.dihydropyrrolo[l,2-c]tluazol-6-yl, [5Hl-pyrrolo[l,2-c]iinidazol-6-^yl, 
[lH]-3,4,8,8a-tetrahydropyrrolo[2,l-c]oxazia-7-yl, [3irt-l,5,8,8a-tetrahydroqxazolo- 
[3,4-a]pyrid-7-yl, [3H]-5,8-diliydroxazolo[3,4-alpyrid-7-yl and 5,8-diliydroimidazo- 
[l,5-a]pyrid-7-yl. 

Particular values for AR4 include, for exaii5)le, pyrK)lo[a]quinDline, 

15 2,3-pyrroloisoquiaoline, pyrrolo[a]isoquinoliiie, lH-pyrrolo[l,2-a]benzimidazole, 
9H-imidazo[l,2-a]indole, 5H-imidazo[2,l-a]isoradole, lH-imidazo[3,4-a]mdole, 
imidazo[l,2-a]quiaoline, imidazo[2,l-a]isoqxunoliae, iniidazo[l,5-a]quinoline and 
imidazo[5, 1 -ajisoqumoliae. 

The nomenclature used is that found in, for exarrq^le, '^Heterocyclic Compounds 

20 (Systems with bridgehead nitrogen), W.LMosby (Interscience Publishers Inc, , New York), 
1961, Parts 1 and 2. 

Where optional substituents are Usted such substitution is preferably not gemiual 
disubstitution unless stated otherwise. If not stated elsewhere, suitable optional substituents 
for a particular group are those as stated for similar groups herein. 
25 Preferable optional substituents on Ar2b as l,3-dioxolaEL~4-yl, l,3-dioxan-4-yl, 

l,3-dioxan-5-yl or l,4-dioxan-2-yl are mono- or disubstitution by substituents independently 
selected from (l-4C)aIk:yl (including geminal disubstitution), (l-4C)a]koxy, (l-4C)a]kylthio, 
acetairddo, (l-4C)a]kanoyl, cyano, trifluoromethyl and phenyl]. 

Preferable optional substituents on CYl & CY2 are mono- or disubstitution by substituents 
30 independently selected from (l-4C)alkyl (including geminal disubstitution), hydroxy, 
(l-4C)a3koxy, (l-4C)aIkylthio, acetanaido, (l-4C)alkanoyl, cyano, and trifluoronoethyL 

Suitable pharmaceutically-acceptable salts include acid addition salts such as 
methanesulfonate, fumarate, hydrochloride, citrate, naaleate, tartrate and (less preferably) 
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bydrobromide. Also suitable are salts formed witli phosphoric and sulf^ In another 

aspect suitable salts are base salts such as an alkali metal salt for exanc^Ie sodium, an alkaline 
earth metal salt for exaxople calcium or magnesium, an organic amine salt for example 
triethylamine, mozpholine, H-niethylpiperidine, N-ethylpiperidiae, procaine, dibenzylamine, 
5 JS^-dibenzylethylamine, tris-(2-hydroxyethyl)amine, N-methyl d-glucamine and amino acids 
such as lysine. There may be more than one cation or anion depending on the number of 
charged functions and the valency of the cations or anions. A preferred pharmaceutically*- 
acceptable salt is the sodium salt. 



10 soluble in the chosen solvent may be preferred whether pharmaceuticaUy-acceptable or not 

The compounds of the invention may be administered in the fonn of a pro-drug which 
is broken down in the human or animal body to give a conqpound of the invention. A prodrug 
may be used to alter or improve the physical and/or pharmacokinetic profile of the parent 
compound and can be formed when the parent confound contaiios a suitable group or 

15 substituent which can be derivatised to form a prodrug. Exarc5)les of pro-drugs include in- 
vivo hydrolysable esters of a con^wimd of the invention or a pharmaceuticaUy-acceptable salt 
thereof. 

Various forms of prodrugs are known in the art, for exanqjles see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
20 Enzymology, VoL 42, p. 309-396, edited by K. Widder, et al (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 

H. Bundgaard, Chapter 5 *T)esign and Apphcation of Prodrugs", by H. Bundgaard p. 113-191 
(1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

25 d) H. Bundgaard, et al. Journal of Pharmaceutical Sciences, 77, 285 (1988); and 
e) N. Kakeya, et al, Chem Pharm Bull, 32, 692 (1984). 

Suitable pro-drugs for pyridine or triazole derivatives iuclude acyloxymethyl 
pyridioium or triazolium salts eg halides; for example a pro-drug such as: 



However, to facilitate isolation of the salt during preparation, salts which are less 
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(Ref: T. Yamazaki et al . 42 laterscience Conference on Antimicrobial Agents and 
Chemotherapy, San Diego, 2002; Abstract F820). 

Suitable pro-drugs of hydroxyl groups are acyl esters of acetal-carbonate esters of 
foramla RCOOC(R,R')OCO-, where R is (l-4C)a]kyl and R* is (l-4C)a]kyl or a Further 
5 suitable prodrugs are carbonate and carabamate esters RCOO- and RNHCOO-. 

An in- vivo hydrolysable ester of a compound of the invention or a pharmaceutically- 
acceptable salt thereof containing a carboxy or hydroxy group is, for exanq>le, a 
pharmaceutically-acceptable ester which is hydrolysed ta the human or animal body to 
produce the parent alcohoL 

10 Stiitable pharmaceutically-acceptable esters for carboxy include (l-6C)alkoxymethyl 

esters for exaDC?>le methoxymethyl, (l-6C)a]kanoyloxymethyl esters for example 
pivaloyloxymethyl, phthaHdyl esters, (3-8C)cycloaIkoxycarbonyloxy(l-6C)a]kyl esters for 
example l-cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-onylmethyl esters for exancple 
5-methyl-l,3-dioxolan-2-yknethyl; and (l-6C)alkoxycarbonyloxyethyl esters for exancple 

15 1-methoxycarbonyloxyethyl and may be fonned at any carboxy group in the con5)ouuds of 
this invention. 

An in- vivo hydrolysable ester of a compound of the invention or a pharmaceutically- 
acceptable salt thereof containing a hydroxy group or groups includes iaorganic esters such as 
phosphate esters (iucluding phosphoramidic cyclic esters) and ot-acyloxyalkyl ethers and 

20 related compoimds which as a result of the in- vivo hydrolysis of the ester breakdown to give 
the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxynoethoxy and 
2,2-dnnethylpropionyloxymethoxy. A selection of in- vivo hydrolysable ester forming groups 
for hydroxy include (l-10C)a]kanoyl, benzoyl, phenylacetyl and substituted benzoyl and 
phenylacetyl, (l-lOC)alkoxycarbonyl (to give alkyl carbonate esters), 

25 di-(l-4C)aIkylcarbamoyl and N-(di-(l-4C)aIkylaniiaoethyl)-N-(l-4C)alkylcarbamoyl (to give 
carbamates), di-(l-4C)alkylamriioacetyl, carboxy(2-5C)aIk:ylcarbonyl and carboxyacetyL 
Examples of ring substituents on phenylacetyl and benzoyl iaclude chloromethyl or 
aminomethyl, (l-4C)alkylaminomethyl and di-((l-4C)a]kyl)aminomethyl, and morpholiuo or 
piperaziuo linked from a ring nitrogen atom via a methylene linking group to the 3- or 

30 4-position of the benzoyl ring. Other iaterestiag iu-vivo hydrolysable esters iaclude, for 
example, R'^C(0)0(l-6C)aIkyl-C0- (whereia R^is for example, optionally substituted 
benzyloxy-(l-4C)aIkyl, or optionally substituted phenyl; suitable substituents on a phenyl 
group in such esters iaclude, for example, 4-(l-4C)piperaziao-(l-4C)alkyl, piperaziao- 
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(l-4C)aIkyl and ii}Drpholmo-(l-4C)alkyl. 

Suitable in- vivo hydrolysable esters of a con5)ound of the fonnula Q) are described as 
follows. For example, a 1,2-diol may be cyclised to form a cyclic ester of fonmda (PDl) or a 
pyrophosphate of formula (PD2), and a 1,3-diol may be cyclised. to form a cyclic ester of the 
5 formula (PD3): 




(PDl) (PD2) (PD3) 

Esters of con[5)Ounds of formula (1) wherein the HO- ftmction/s in (PDl), (PD2) and 
(PD3) are protected by (l-4C)a]kyl, phenyl or benzyl are useful intermediates for the 
10 preparation of sxxch. pro-drugs. 

Further in- vivo hydrolysable esters include phosphoramidic esters, and also 
confounds of invention in which any free hydroxy group independently forms a phosphoryl 
(npd is 1) or phosphiryl (npd is 0) ester of the formula (PD4) : 



(O)npd 
II 

15 HO 

(PD4) 

For the avoidance of doubt, phosphono is -P(0)(6H)2; (l-4C)a]koxy(h.ydroxy)- 
phosphoryl is a mono-(l-4C)alkoxy derivative of -0-P(0)(0H)2; and 
di-(l-4C)a]koxyphosphoryl is a di-(l-4C)a]koxy derivative of -0-P(0)(0H)2. 

20 Useful intermediates for the preparation of such esters include compounds containing 

a group/s of formula (PD4) in which either or both of the -OH groups in (PDl) is 
independently protected by (l-4C)alkyl (such compoxmds also being interesting compoxmds in 
their own right), phenyl or phenyl-(l-4C)aIkyl (such phenyl groups being optionally 
substituted by 1 or 2 groups independently selected from (l-4C)alkyl, nitro, halo and 

25 (l-4C)alkoxy). 

Thus, prodrugs containing groups such as (PDl), (PD2), (PD3) and (PD4) may be 
prepared by reaction of a conipound of invention containing suitable hydroxy group/s with a 
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suitably protected ptiosphorylating agent (for exaiuple, containiQg a chloro or diaDcylanuno 
leaving group), followed by oxidation (if necessary) and deprotection. 

Other suitable prodrugs include phosphonooxymethyl ethers and their salts, for 
example a prodrug of R-OH such as: 

5 

O Na 



+ 



O 



When a compound of invention contains a number of free hydroxy group, those 
groups not being converted into a prodrug functionality may be protected (for example, using 

10 a t-butyl-dimethylsilyl group), and later deprotected. Also, enzymatic methods may be used 
to selectively phosphorylate or dephosphorylate alcohol functionalities. 

Where pharmaceutically-acceptable salts of an in- vivo hydrolysable ester may be 
formed this is achieved by conventional techniques. Thus, for example, conqjounds 
containing a group of formula (PDl), (PD2), (PD3)and/or (PD4) may ionise (partially or 

15 fully) to form salts with an appropriate number of counter-ions. Thus, by way of example, if 
an in- vivo hydrolysable ester prodrug of a con[5)ound of invention contains two (PD4) groups, 
there are four HOP- functionalities present in the overall molecule, each of which may form 
an appropriate salt (ie. the overall molecule may form, for example, a mono-, di-, tri- or tetra- 
sodium salt). 

20 The compounds of the present invention have a chiral centre at the C-5 positions of the 

oxazolidinone ring. The pharmaceutically active diastereomer is of the formula (la): 



1 



25 (la) 

which is generally the (5R) configuration, depending on the nature of Rib and C. 

The present invention includes pure diastereonoers or mixtures of diastereomers, for 
exancqple a racemic noixture. If a mixture of enantionoers is used, a larger amount (depending 
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upon the ratio of the enaatiomers) will be required to achieve the same effect as the sanie 

weight of the pharmaceutically active enantiomer. 

FurthennDre, some corqjounds of the invention may have other chiral centres, for 

example on substituents on group C. It is to be understood that the invention encompasses all 
5 such optical and diastereoisomers, and racemic mixtures, that possess antibacterial activity. It 

is well known in the art how to prepare opticaUy-active forms (for example by resolution of 

the racemic fonnby recrystallisation techniques, by chiral synthesis, by enzymatic resolution, 

by biotransformation or by chromatographic separation) and how to determine antibacterial 

activity as described hereinafter. 
10 The invention relates to all tautonaeric forms of the conapounds of the invention that 

possess antibacterial activity. 

It is also to be understood that certain con^unds of the iavention can exist in 

solvated as well as imsolvated forms such as, for example, hydrated forms. It is to be 

understood that the invention encompasses all such solvated forms which possess antibacterial 
15 activity. 

It is also to be understood that certain conqjounds of the iavention may exhibit 
polymorphism, and that the invention encompasses aU such forms which possess antibacterial 
activity. 

As stated before, we have discovered a range of con:5)ounds that have good activity 
20 against a broad range of Gram-positive pathogens iacludiag organisms known to be resistant 
to most commonly used antibiotics, together with activity agaiast fastidious Gram negative 
pathogens such as H.iafluenzae, M.catarrhalis, Mycoplasma and Chlamydia strains. The 
following coii5)ouuds possess preferred pharmaceutical and/or physical and/or 
pharmacokinetic properties. 
25 In one embodiment of the iavention are provided compounds of formula (I), in an 

alternative embodiment are provided pharmaceutically-acceptable salts of con5)Ounds of 
formula (I), in a further alternative embodiment are provided ia-vivo hydroly sable esters of 
compounds of formula (I), and ia a further alternative embodiment are provided 
pharmaceuticaUy-acceptable salts of ia-vivo hydrolysable esters of corr^Doimds of formula (I). 
30 In one aspect, an in- vivo hydrolysable ester of a compound of the formula (I) is a 

phosphoryl ester (as defined by formula (PD4) withnpd as 1). 

Coii5)Ounds of the formula (T), or a pharmaceutically-'acceptable salt or an in-vivo 
hydrolysable ester thereof, wherein C is selected from group D or group B represent separate 
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and independent aspects of the invention. 

Particularly preferred compounds of the invention comprise a componnd of the 

invention, or a phaimaceutically-acceptable salt or an in- vivo hydrolysable ester thereof, 

wherein the substituents Ria, Rib, R2a, Rib, Rsa, Rea and Reb and other substituents 
5 naentioned above have values disclosed hereinbefore, or any of the fbllowiDg values (which 

may be used where appropriate with any of the definitions and embodiments disclosed 

hereinbefore or hereinafter) : 

In one embodiment are provided con5)Ounds of the formula (I) or pharmaceutically 

acceptable salt or in-vivo hydrolysable ester thereof wherein group C is group D. 
10 In another embodiment are provided conq)ounds of the formula (T) or 

pharmaceutically acceptable salt or in- vivo hydrolysable ester thereof wherein group C is 

group E. 

In one aspect Ria and Rea are hydrogen. 

In one aspect one Rzh and R^b is fluoro and the other is hydrogen. In another aspect 
15 both one Rib and lUb are fluoro. In a further aspect R^b is fluoro and Reb is selected from CI, 
CPs, Me, Bt, OMe and SMe. 

In one aspect one of Rab and Rsb is chloro and other hydrogen. 
In another aspect one of Rzb and Reb is CF3 and the other hydrogen. 
In another aspect one of Rab and Reb is Me and the other hydrogen- 
20 In another aspect one of Rzb and R6b is Et and die other hydrogen. 

In another aspect one of Rab and Reb is OMe and the other hydrogeiL 
In another aspect one of Rzh and R^b is SMe and the other hydrogen. 
In one aspect Raa is selected fromH, (l-4C)a3kyl, cyano, Br, F, CI, OH, (l-4C)a]koxy, 
-S(l-4C)a]kyl, amiao, nitro and -CHO. In a further aspect Rsa is selected fromH, CI, Br, F, 
25 Me, Bt, OMe and SMe. 

In one embodiment Rib is HETl wherein HETl is selected from the sUnictures (Za) to 
(Zf) below: 
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N 



(RT)v RT 



(Za) 



(2b) (Zc) 



RT RT 
(Zd) (Ze) (Zf) 

wherein u and v are independently 0 or 1 and RT is as defined in any of the embodiments or 
aspects defined hereinbefore or hereinafter. 
5 In one embodiment Rib is HETl wherein HETl is selected from 1,2,3-triazole 

(especially 1,2,3-triazoM'yl (Zd)), 1,2,4-triazole (especially 1,2,4-triazol-l-yl (Zc)) and 
tetrazole (preferably tetrazol-2-yl (Zf)) and wherein u and v are independently 0 or 1 and RT 
is as defined ia any of the embodiments or aspects defined hereinbefore or hereinafter. 

In another embodiment Rib is HETl wherein HETl is selected from 1,2,3-txiazol-l-yl 
10 (Zd) and tetrazol-2-yl (Zf) and wherein u and v are iadependently 0 or 1 and RT is as defined 
in any of the embodiments or aspects defined hereinbefore or hereinafter. 

In another embodiment Rib is HETl wherein HBTl is 1,2,3-triazol-l-yl (Zd) and 
wh^in u and v are independently 0 or 1 and RT is as defined in any of the embodiments or 
aspects defined hereinbefore or hereinafter. 
15 In one embodiment Rib is HET2 wherein HBT2 is a di-hydro version of pyrimidine, 

pyridazine, pyrazine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine and pyridine and wherein RT 
is as defined in any of the embodiments or aspects defined hereinbefore or hereinafter. 

In another embodiment Rib is HET2 wherein HET2 is selected firompyrimidone, 
pyridazinone, pyrazinone, 1,2,3-triazinone, 1,2,4-triazinone, 1,3,5-triazinone and pyridone 
20 and wherein RT is as defined in any of the embodiments or aspects defined hereinbefore or 
hereinafter. 

In another embodiment Rib is HBT2 wherein HET2 is selected firom thiopyrimidone, 
thiopyridazinone, thiopyrazinone, thio- 1,2,3-triazinone, diio-l,2,4-triazinone, thio-1,3,5- 
triazinone and thiopyridone and wherein RT is as defined in any of the embodiments or 
25 aspects defined hereinbefore or hereinafter. 
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la one aspect RT is preferably selected from a substituent from the groups RTal to 
RTb2, wherein: 

(RTal) hydrogen, halogen, (l-4C)a]koxy, (2-4Qalkenyloxy, (2-4C)alkenyl, 
(2-4C)alkynyl, (3-6C)cycloa]kyl, (3-6C)cycloaIkenyl, (l-4C)alkylthio, amino, azido, cyano 
5 and nitro; 

(RTa2) (l-4C)a]kylamino, di-(l-4C)a]kylamino and (2-4C)a]kenylamino; 

(RTbl) a (l-4C)a]kyl group which is optionally substituted by one substituent selected 

from hydroxy, (l-4C)aIkoxy, (l-4C)a]kyltbio, cyaoo and azido; 

(RTb2) a (l-4C)a]kyl group which is optionally substituted by one substituent selected 

10 from (2-4C)a]kenyloxy, (3-6C)cycloalkyl and (3-6C)cycloalkenyl; 

and wherein at each occurrence of an RT substituent containing an aflcyl, alkenyl, alkynyl, 
cycloalkyl or cycloalkenyl moiety in (RTal) or (RTa2), or (RTbl) or (RTb2) each such 
moiety is optionally substituted on an available carbon atom with one, two, three or more 
substituents independently selected fromF, CI, Br, OH and CN. 

15 In another aspect RT is preferably selected from a substituent from the groups RTal 

and RTbl, wherein: 

(RTal) hydrogen, halogen, (l-4C)alkoxy, (2-4C)a]kenyloxy, (2-4C)alkenyl, 
(2-4C)a]kynyl, (3-6C)cycloa]kyl, (3-6C)cycloalkenyl, (l-4C)alkylthio, amino, azido, cyano, 
and nitro; 

20 (RTbl) a (1 -4C)a]kyl group which is optionally substituted by one substituent selected 
fromhydroxy, (l-4C)alkoxy, (l-4C)a]kylthio, cyano and azido; 

and wherein at each occurrence of an RT substitxient containing an alkyl, alkenyl, alkynyl, 
cycloalkyl or cycloalkenyl moiety in (RTal) or (RTbl) each such moiety is optionally 
substituted on an available carbon atom with one, two, three or more substituents 
25 independently selected from F, CI, Br, and CN. 

In a ftirther aspect RT is most preferably 

(a) hydrogen; or 

(b) halogen, in particular fluorine, chlorine, or bromine; or 

(c) cyano; or 

30 (d) (l-4C)a]kyl, in particular methyl; or 

(e) monosubstituted (l-4C)aIkyl, in particular fluoromethyl, choromethyl, hromomethyl, 
cyanomethyl, azidomethyl» hydroxymethyl; or 

(f) disubstituted (l-4C)aIkyl, for example difluoromethyl, or 
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(g) txisubstituted (l-4C)a3kyl, for example trifluoromethyL 

In one aspect R4 is selected from R4a. In another aspect R4 is selected from R4b, 

In one aspect R4a is selected from (l-4C)alkyl, (3-6C)cycloaIk:yl, ARl, AR2, 
(l-4C)a]kanoyl, -CS(l-4C)a]kyl, -C(=W)NRvRw [wherein W is O or S, Rv andRw are 
5 independently H, or (l-4C)alkyl], -COO(l-4C)a]kyl, -0=OAR1, -C=OAR2, -COOARl, 
-S(0)n(l-4C)a]kyl (wherein n = 1 or 2), -S(0)pARl, -S(0)pAR2 and -C(=S)0(l-4C)a]kyl; 
wherein any (l-4C)aIkyl chain may be optionally substituted by (l-4C)aIlcyl, cyano, hydroxy 
or halo; p = 0,1 or 2). 

In a further aspect R4a is selected from azido, -NRvRg, -ORio(l-4C)aIkoxy, 
10 -(CH2WR9 and -(C=0)i-R€. 

In one aspect HET-3 is selected fromHBT3-A, BDET3-B, HET3-C, HBT3-D and 
HBT3-E. 

In another aspect HET-3 is selected fromHET3-F, HET3-G, HBT3-H and HET3-I. 

In another aspect HET-3 is selected from HET3-J, HBT3-K, HET3-L, HBT3-M, 
15 HET3-N,HET3-0,HET3-P,HET3-Q,HET3-RandHET3-S. 

In a further aspect HET-3 is selected fromHET3-J, HET3-L, HET3-M, HET3-N, 
HET3-P, HET3-Q, HET3-R and HBT3-S. 

In a ftirther aspect HBT-3 is selected fromHET3-L.and HBT3-M. 

In a further aspect HET-3 is selected from HET3-P and HET3-Q 
20 In a further aspect HET-3 is selected from HET3-T, HET3-U, HET3-V, HET3-W, 

HET3-XandHET3-Y. 

In a further aspect HET-3 is selected HET3-T, HET3-V, HET3-Y and HET-3- W. 

In a further aspect HET-3 is selected HET3-V, and HET3- Y. 
In a further aspect HET-3 is selected fromHET3-Z, HET3-AA, HBT3-AB, HET3-AC, 
25 HET3-AD, HET3-AE, HET3-AF, HET3-AG and HET3-AH. 

When m= 1, in one aspect Ria is selected from Rial; in another aspect Ria is selected 
fromRia2; in a further aspect Ria is selected from Ria3, in a further aspect Ria is selected 
from Ria4 and in a further aspect Ria is selected from Ria5. 

When m = 2, in one aspect both groups Ria are independently selected from the same 
30 group Rial to Ria5. In a further aspect when m = 2, each Ria is independently selected from 
different groups Rial to Ria5. 

Conveniently m is 1 or 2. In one aspect, preferably m is 1. In another aspect, * 
preferably m is 2. 
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Particular values for Ria when selected from Rial are ARl and AR2, more 
particularly AR2. 

Particular values for Ria when selected from Ria2 are cyano and -C(=W)NRvRw 
[wherein W is O or S, Rv and Rw are iadependently H, or (l-4C)alkyl and wherein Rv and 
5 Rw taken together with the amide or thioamide nitrogen to which they are attached can form a 
5-7 membered ring optionally with an additional heteroatom selected from N, O, S(0)n in 
place of 1 carbon atom of the so formed ring; wherein when said ring is a piperazine ring, the 
ring may be optionally substituted on the additional nitrogen by a group selected from 
(l-4C)alkyl (optionally substituted on a carbon not adjacent to the nitrogen), 

10 (3-6C)cycloa]kyl, (l-4C)alkanoyl, -COO(l-4C)alkyl, -S(0)n(l-4C)a]kyI (wherein n = 1 or 2;), 
-COOARl, -CS(l-4C)aIkyl and -C(=S)0(l-4C)alkyl; wherein any (l-4C)alkyl, (1- 
4C)aIkanoyl and (3-6C)cycloalkyl is optionally substituted by cyano, hydroxy or halo]. More 
particular values for Ria when selected fromRia2 are cyano, fonnyl, -COO(l-4C)alkyl, 
-C(=0)NH2, -(C=0)piperaziae and -(C=0)morphDltiie. 

15 Particular values for Ria when selected from Ria3 are (l-10C)aIkyl {optionally 

substituted by one or more groups (including gencdnal disubstitution) each iadependently 
selected fromhydroxy, (l-10C)a]koxy, (l-4C)a]koxy-(l-4C)aIkoxy, (l-4C)alkoxy- 
(l-4C)a]koxy-(l-4C)alkoxy, (l-4C)alkylcarbonyl, phosphoryl [-0-P(0)(0H)2, and mono- and 
di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and di-(l-4C)alkoxy 

20 derivatives thereof], and amino; and/or optionally substituted by one group selected from 
carboxy, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy- 
(l-4C)a]koxycarbonyl, (l-4C)aIlcoxy-(l-4C)a]koxy-(l-4C)alkoxycarbonyI, (l-4C)aIk:ylamino, 
di((l-4C)aIkyl)amino, (l-6C)alkanoylamiQo-, (l-4C)alkoxycarbonylairmio-, N-(l-4C)aIkyl- 
N-(l-6C)a]kanoylarmno-, -C(=W)NRvRw [wherein W is O, Rv and Rw are independently H, 

25 or (l-4C)a]kyl and wbereui Rv and Rw taken together with the amide nitrogen to which they 
are attached can form a morpholine, pyrroUdiQe, piperidine or piperazine ring; whereia when 
said riQg is a piperazine ring, the ring may be optionally substituted on the additional nitrogen 
by a group selected from (l-4C)alkyl and (l-4C)alkanoyl], (l-4C)a3kylS(0)q-, (q is 0, 1 or 2), 
AR2, AR2-0-, AR2-NH-, and also AR2a, AR2b versions of AR2 containing groups}; 

30 wherein any (l-4C)alkyl and (l-4C)acyl present ia any substituent on Ria3 may itself be 
substituted by one or two groups iadependently selected from cyano, hydroxy, halo, amino, 
(l-4C)a]kylamino and di(l-4C)aIkylanuno, provided that such a substituent is not on a carbon 
adjacent to a heteroatom atom if present; 
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More particular values for Ria when selected fromRiaS are (l-10C)a]kyl {optionally 
substituted by one or more groups (inciuding geminal disubstitution) each independently 
selected from hydroxy, (l-10C)alkoxy, (l-4C)a]koxy-(l-4C)a]koxy, (l-4C)aIkoxy" 
(l-4C)aIkoxy-(l-4C)a]koxy, phosphoryl [-0-P(0)(0H)2, and mono- aod di-(l-4C)a]koxy 
5 derivatives thereof), phosphiryl [-0-P(OH)2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], carboxy, anoino, (l-4C)a]kylanmio, di(l-4C)alkylaDQino, (l-4C)alkylS(0)q 
(preferably where q=2), AR2 and AR2b . More particular values for Ria when selected fix)m 
Ria3 are (l-6C)aIkyl substituted as hereinbefore described. Even more particular values for 
Ria when selected fromRiaS are (l-4C)aIkyl substituted as hereinbefore described. 

10 Particular values for substituents on a (l-lOC)alkyl, (l-6C)alkyl or (l-4C)aIk:yl group 

con^jrising Ria3 are hydroxy, (l-10C)a]koxy, (l-4C)a]koxy-(l-4C)aIkoxy, (l-4C)a]koxy- 
(l-4C)aIkoxy-(l-4C)alkoxy, phosphoryl [-0-P(0)(0H)2, and mono- and di-(l-4C)alkoxy 
derivatives thereof), phosphizyl [-0-P(0H)2 and mono- and di-(l-4C)a]koxy derivatives 
thereof) and carboxy. Preferably Ria3 is a (l-4C)alkyl group substituted with 1 or 2 hydroxy 

15 groups. 

Particular values for Ria when selected fromRia4 are Ri4C(0)0(l-6C)alkyl- wherein 
Ri4 is selected from ARl, AR2, AR2a,AR2b and (l-lOQalkyl (optionally substituted by one 
or more substituents independently selected from OH and di (lr4C)alkylamino. More 
particular vales for R14 are AR2a, AR2b and (l-6C)aIkyl substituted with hydroxy. More 
20 particular values for R14 are AR2a, AR2b and (l-4C)alkyl substituted with hydroxy. 

Particular values for Ria when selected fromRiaS are fluoro, chloro and hydroxy. 

Particular values for other substituents (which may be used where appropriate with 
any of the definitions and embodiments disclosed hereinbefore or hereinafter) are :- 
a) iu one aspect R? and Rg are independently H or (l-4C)aIkyl 
25 b) ia a further aspect Rvand Rg taken together with the nitrogen to which they are 
attached form a 5-7 membered ring, optionally substituted as defined hereinbefore or 
hereinafter 

c) preferably R7and Ra taken together with the nitrogen to which they are attached form a 
pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl ring 
30 d) preferable optional subsituents on R7 and Rg as a pyrroUdinyl, piperidinyl, piperazinyl 
or morpholinyl ring are (l-4C)aIkyl and (l-4C)alkanoyl, whereiu the (l-4C)a]kyl or (1- 
4C)aIIcanoyl group itself may be optionally substituted with one or two substituents selected 
from hydroxy, anoino, (l-4C)a]kylamino anddi(l-4C)a]kylamino 
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e) la one aspect Rg is selected ftomRga, preferably selected firom AR2, AR2a and AR2b 

f) In another aspect R9 is selected from Rpb, preferably selected from -C(=W)NRvRw, 
wherein W is O, Rv and Rw are iadependently H, or (l-4C)aIkyl and wherein Rv and Rw 
taken together with the amide nitrogen to whicli they are attached can form a morpholine, 

5 pyrrolidine, p^eridine or piperazine ring; wherein when said ring is a piperazine ring, the ring 
may be optionally substituted on the additional nitrogen by a group selected from (l-4C)a]kyl 
and (l-4C)a]kanoyl, and wherein any (l-4C)aIkyl and (l-4C)aIkanoyl may itself be 
substituted by one or two groups independently selected from cyano, hydroxy, halo, amino, 
(l-4C)alkylamiQ0 and di(l-4C)alkylamino, provided that such a substituent is not on a carbon 
10 adjacent to a heteroatom atom if present 

g) In a further aspect R9 is selected fromRpC, wherein R9C is (l-6C)a]kyl {optionaHy 
substituted by one, two or three groups (including gemiual disubstitution) each independently 
selected fromhydroxy, (l-10C)alkoxy, (l-4C)a]koxy-(l-4C)aIkoxy, (l-4C)alkoxy- 
(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)aIkylcarbonyl, phosphoryl [-0-P(0)(0H)2, and mono- and 

15 di-(l-4C)a]koxy derivatives thereof], phosphiryl [-0-P(0H)2 and naono- and di-(l-4C)a]koxy 
derivatives thereof], and amino; and/or optionally substituted by one group selected from 
carboxy, cyano, halo, trifluoromethyl, (l-4C)a]koxycarbonyl, (l-4C)aIkoxy- 
(l-4C)a]koxycarbonyl, (l-4C)a]koxy-(l-4C)a]koxy-(l-4C)aIkoxycarbonyl, (l-4C)alkylamino, 
di((l-4C)alkyl)ainino, (l-6C)aIkanoylamiao-, (l-4C)alkoxycarbonylanmio-, N-(l-4C)alkyl- 

20 N-(l-6C)alkanoylamino-, -C(=W)NRvRw [wherein W is O, Rv and Rw are independently H, 
or (l-4C)aIkyl and wherein Rv and Rw taken together with the amide nitrogen to which they 
are attached can form a morpholine, pyrrolidine, piperidine or piperazine ring; wherein when 
said rhig is a piperazrae ring, the ring may be optionally substituted on the additional nitrogen 
by a group selected from (l-4C)alkyl and (l-4C)aJkanoyl], (l-4C)aIk:ylS(0)q- (q is 0, 1 or 2), 

25 AR2, AR2-0-, AR2-NH-, and also AR2a, AR2b versions of AR2 containing groups}; 
wherein any (l-4C)alkyl and (l-4C)alkanoyl present in any substituent on R9C may itself be 
substituted by one or two groups iadependently selected from cyano, hydroxy, halo, amino, 
(l-4C)a]kylamino and di(l-4C)aIkylamino, provided that such a substituent is not on a carbon 
adjacent to a heteroatom atom if present. 

30 h) In a further aspect R9 is selected from R9C, wherein R9C is (l-6C)aIkyl {optionally 
substituted by one, two or three groups (including geminal disubstitution) each independently 
selected fromhydroxy, (l-lOQalkoxy, (l-4C)a]koxy-(l-4C)alkoxy, (l-4C)alkoxy- 
(l-4C)a]koxy-(l-4C)aIkoxy, phosphoryl [-0-P(0)(0H)2, and mono- and di-(l-4C)a]koxy 
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derivatives thereof], phospbiryl [-0-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], carboxy, amino, (l-4C)alkylamino, di(l-4C)a]kylamino, (l-4C)aIkylS(0)q 
(preferably where q=2), AR2 and AR2b . A more particular value for RgC is (l-4C)alkyl, 
optionally substituted as hereinbefore described. 
5 i) In a further aspect R9 is selected from R9d wherein Rpd is Ri4C(0)0(l-6C)a]kyl- and 
Ri4 is selected from ARl, AR2, AR2a,AR2b and (l-lOQalkyl (optionally substituted by one 
or two substituents independently selected from OH and di (l-4Qalkylamino). Particular 
vales for Rw are AR2a, AR2b and (l-6C)aIkyl substituted with hydroxy. More particular 
values for R14 are AR2a, AR2b and (l-4C)a]kyl substituted with hydroxy. 

10 j) Particular values for R21 are Ri4C(0)0(2-6C)a]kyl-, wherein R14 is preferably selected 
from ARl, AR2, AR2a,AR2b and (l-lOQalkyl (optionally substituted by one or two 
substituents independently selected from OH and di (l-4C)aIkylamnio. 
k) Further particular values for R21 are (2-10C)alkyl, optionally substituted othiar than 
ona* carbon attached to the HET-3 ring nitrogen with one or two groups independently seleted 

15 from the optional substituents defined hereinbefore or hereinafter for Ria3; further particular 
values for R21 are optionally substituted (2-6C)a]kyl, more particularly optionally substituted 
(2-4C)a]kyl. 

1) Particular substituents for a (2-6C)a]kyl or (2-4C)alkyl group con5)rising R21 are 1 or 
2 substituents independently selected from hydroxy, (l-lOC)alkoxy, (l-4C)aIkoxy- 
20 (l-4C)a]koxy, (l-4C)a]koxy-(l-4C)alkoxy-(l-4C)alkoxy, phosphoryl [-0-P(0)(0H)2, and 
mono- and di-(l-4C)aIkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and di- 
(l-4C)a]koxy derivatives thereof], carboxy, amino, (l-4C)a]kylanQino, di(l-4C)alkylanaino, 
(l-4C)a]kylS(0)q (preferably where q=2), AR2 and AR2b 

m) Further particular values for substitxients on a (2-6C)alkyl or (2-4C)alkyl group 
25 comprising R21 are 1 or 2 substituents independently selected fromhydroxy, (l-lOC)alkoxy, 
(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkoxy-(l-4C)aDcoxy-(l-4C)alkoxy, phosphoryl [-0- 
P(0)(0H)2, and mono- and di-(l-4C)a]koxy derivatives thereof], phosphiryl [-0-P(0H)2 and 
mono- and di-(l-4C)alkoxy derivatives thereof] and carboxy. Preferably substituents on a (2- 
6C)aIkyl or (2-4C)a]kyl group comprising R21 are 1 or 2 hydroxy groups. 

30 

n) Preferably R22 is cyano. 

o) Particularly preferred values for AR2, AR2a and AR2b groups are those containing a 
basic nitrogen, for example pyridine, pyrrolidine, piperazine and piperidine, optionally 
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In one embodiment is provided a compound of the fonnula (la) or a pharmaceuticaUy- 
acceptable salt or an in-vivo hydrolysable ester thereof, 



5 




(la) 

wherein group C is group D; R^a and Re^ are both hydrogen; R2b and Reb are independently 
hydrogen or fluorine; and R4 is selected fromHET-3. 
10 In another embodiment is provided a compound of the fonnula (la) or a 

pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group D; R2a and R^a are both hydrogen; Rab and Reb are independently hydrogen or 
fluorine; and R4 is selected fromHET3-T, HBT3-U, HET3-V, HBT3-W, HET3-X and 
HET3-Y. 

15 In another embodiment is provided a compound of the formula (la) or a 

pharmaceutically-acceptable salt or an ia-vivo hydrolysable ester thereof, wherein group C is 
group D; Raa aad Rea are both hydrogen; Rab and Rgb are independently hydrogen or 
fluorine; and R4 is selected from HET3-Z, HET3-AA, HBT3-AB, HET3-AC, HET3-AD, 
HET3-AE, HET3-AF, HET3-AG and HET3-AH. 

20 In another embodiment is provided a con^ouad of the formula (la) or a 

pharmaceuticaUy-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group D; R2a and Rea are both hydrogen; Rob and R^b are independently hydrogen or 
fluorine; R4 is selected fromHET3-Z, BDET3-AA, HET3-AB, HET3-AC, HET3-AD, HET3- 
AE, HET3-AF, HET3-AG and HET3-AH; m=:l and Ria is selected fromRia3. 

25 In another embodiment is provided a compound of the fonnula (la) or a 

pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
group E; R2a and Rga are both hydrogen; R2b and R^b are independently hydrogen or fluorine; 
and R4 is selected fromHET3-T, HBT3-U, HET3-V, HBT3-W, HET3-X and HET3-Y. 
In another embodiment is provided a compound of the fonnula (la) or a 

30 pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is 
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group E; Raa and R^a are both hydrogen; Rab and R^b are independently hydrogen or fluorine; 
and R4 is selected fromHET3-Z, HET3-AA, HET3-AB, HET3-AC, HET3-AD, HET3-AE, 
HBT3-AF, HBT3-AG and HBT3- AH. 

In another embodiment is provided a compound of the formula (la) or a 
5 pharmaceutically-acceptable salt or an iu-vivo hydrolysable ester thereof, wherein group C is 
group E; Raa and Rea are both hydrogen; Rib and Reb are independently hydrogen or fluorine; 
R4 is selected fromHET3-Z, HET3-AA, HBT3-AB, HBT3-AC, HET3-AD, HET3-AB, 
HET3-AF, HET3-AG and HET3-AH; m=l and Ria is is selected from Ria3. 

In another embodiment is provided a conpound of the formula (la) or a 

10 pharmaceutically-acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is 
group D; Rza and Rea are both hydrogen; Rab and Reb are independently hydrogen or 
fluorine; R4 is selected from HET3-T, HET3-U, HET3-V, HET3-W, HET3-X and HET3- Y, 
Rib is selected from Zd and Zf, u and v are independently 0 or 1 and RT is selected from 
hydrogen, halogen, cyano, methyl, fluoromethyl, choromethyl, bromomethyl, cyanomethyl, 

15 azidomethyl, hydroxymethyl, difluoromethyl, and trifluoromethyl. 

In another embodiiDent is provided a compound of the formula (la) or a 
pharmaceutically-acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is 
group D; Ria and R^ a are both hydrogen; Rib and Reb are independently hydrogen or 
fluorine; and R4 is selected HET3-Z, HET3-AA, HET3-AB, HET3-AC, HET3-AD, HET3- 

20 AE, HET3-AF, HET3-AG and HET3-AH, Rib is selected fromZd and Zf, u and v are 
iadependently 0 or 1 and RT is selected from hydrogen, halogen, cyano, methyl, 
fluoromethyl, choromethyl, hromomethyl, cyanomethyl, azidomethyl, hydroxymethyl, 
difluoromethyl, and trifluoromethyl. 

In another embodiment is provided a conqjound of the formula (la) or a 

25 pharmaceutically-acceptable salt or an ia-vivo hydrolysable ester thereof, wherein group C is 
group D; R2a and Rea are both hydrogen; R2b and R^b are independently hydrogen or 
fluorine; R4 is selected fromHET3-Z, HBT3-AA, HET3-AB, HET3-AC, HET3-AD, HET3- 
AE, HET3-AF, HET3-AG and HET3-AH; m=l, Ria is selected fromRia3, Rib is selected 
from Zd and Zf, u and v are independently 0 or 1 and RT is selected from hydrogen, halogen, 

30 cyano, methyl, fluoromethyl, choromethyl, bromomethyl, cyanomethyl, azidomethyl, 
hydroxymethyl, difluoromethyl, and trifluoromethyl 

In another embodiment is provided a compound of the foraiula (la) or a 
pharmaceutically-acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is 
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group E; Rja and R^a are both hydrogen; R2b and Reb are independently hydrogen or fluorine; 
and R4 is selected from HBT3-T, HET3-U, HET3-V, HET3-W, HET3-X and HET3- Y, Rib is 
selected from Zd and Zf , u and v are independently 0 or 1 and RT is selected from hydrogen, 
halogen, cyano, mefhyl, fluoromethyl, choromethyl, bromomethyl, cyanomethyl, 
5 azidomethyl, hydroxymethyl, difluoromethyl, and trifluoromethyl 

In another embodiment is provided a coinjovind of the fbrmnla (la) or a 
pharmaceutically-acceptable salt or an in- vivo hydrolysable ester thereof, whereia group C is 
group E; Rza and R^a are both hydrogen; R2b and Reb are independently hydrogen or fluorine; 
and R4 is selected from HET3-Z, HET3-AA, HET3-AB, HBT3-AC, HBT3-AD, HBT3-AE, 

10 HBT3-AF, HBT3-AG and HBT3-AH, Rib is selected from Zd and Zf, u and v are 
independently 0 or 1 and RT is selected from hydrogen, halogen, cyano, methyl, 
flnoromethyl, choromethyl, bromomethyl, cyanomethyl, azidomethyl, hydroxymethyl, 
difluoronaethyl, and trifluoromethyl 

In another embodiment is provided a conq)ound of the formula (la) or a 

15 pharmaceutically-acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is 
group E; Rza and R^a are both hydrogen; Rab and Rab are independently hydrogen or fluorine; 
R4 is selected fix)mEffiT3-Z. HET3-AA, HET3-AB, HBT3-AC, HET3-AD, HET3-AB, 
HBT3-AF, HET3-AG and HET3-AH; m=l, Ria is selected fromRiaS, Rib is selected from 
Zd and Zf, u and v are independently 0 or 1 and RT is selected from hydrogen, halogen, 

20 cyano, methyl, flnoromethyl, choromethyl, bromomethyl, cyanomethyl, azidomethyl, 
hydroxymethyl, difluoromethyl, and trifluoromethyl. 

In another embodiment is provided a corcpound of the formula (la) or a 
pharmaceutically-acceptable salt or an ia-vivo hydrolysable ester thereof, wherein group C is 
group E; R2a and Rga are both hydrogen; R2b and R6b are independently hydrogen or fluorine; 

25 and R4 is HET3-V, Rib is selected from Zd and Zf, u and v are independently 0 or 1 and RT is 
selected from hydrogen, halogen^ cyano, methyl, flnoromethyl, choromethyl, bromomethyl, 
cyanomediyl, azidomethyl, hydroxymethyl, difluoromethyl, and trifluoromethyl 
In another embodiment is provided a compoxmd of the fommla (la) or a 
pharmaceutically-acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is 

30 group E; R^a and R^a are both hydrogen; Rab and R^b are independently hydrogen or fluorine; 
R4 is HET3-V, Rib is Zd or Zf, u and v are independently 0 or 1, R21 is methyl or (2-4C)alkyl 
(optionally substituted with 1 or 2 substituents independently selected from hydroxy, 
(l-10C)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkoxy-(l-4C)aIkoxy-(l-4C)aIkoxy, 
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phosphoryl [-0-P(0)(0H)2, and mono- and di-(l-4C)a]koxy derivatives thereofl, phosphiryl 
[-0-P(0H)2 and mono- and di-(l-4C)a]koxy derivatives iiereog and carboxy), and RT is 
selected from hydrogen, halogen, cyano, methyl, flnoromethyl, choromethyl, hromomethyl, 
cyanomethyl, azidomethyl, hydroxymethyl, difluoromethyl, and trifhioromethyL 
5 In another embodiment is provided a compound of the formxila (la) or a 

pharmaceutically-acceptable salt or an ia-vivo hydrolysable ester thereof, wherein group C is 
group E; RzSl and R^a are both hydrogen; R^b and R^b are independently hydrogen or fluorine; 
R4 is HET3-V, Rib is Zd, u and v are independently 0 or 1, R21 is naethyl or (2-4C)aIkyl 
(optionally substituted with 1 or 2 hydroxy), and RT is selected from hydrogen, halogen, 

10 cyano, methyl, fluoromethyl, choromethyl, hromomethyl, cyanomethyl, azidomethyl, 
hydroxymethyl, difluoromethyl, and trifluoromethyL 

In another embodiment is provided a compound of the formula (la) or a 
pharmaceuticaUy-acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is 
group E; Rja and R^a are both hydrogen; R2b and R^b are independently hydrogen or fluorine; 

15 R4 is HET3-V, Rib is Zd, u and v are independently 0 or 1 , R21 is methyl or (2-4C)alkyl 
(optionally substituted with 1 or 2 hydroxy), and RT is selected from hydrogen, halogen, 
methyl, fluoromethyl, choromethyl, bromonaethyl, difluoromethyl, and trifluoronaethyl 

In another erbbodiment is provided a coii5)ound of the formula (la) or a 
pharmaceuticaUy-acceptable salt or an ia-vivo hydrolysable ester thereof, wherein group C is 

20 group E; R2a and Raa are both hydrogen; Rib and R^b are independently hydrogen or fluorine; 
R4 is HET3-V, Rib is Zd, u and v are independently 0 or 1, R21 is methyl or (2-4C)a]kyl 
(optionally substituted with 1 or 2 hydroxy), and RT is selected from hydrogen, fluoro, 
chloro, methyl, fluoromethyl, choromethyl, difluoromethyl, and trifluoromethyL 
In another embodiment is provided a con5)Ound of the formula (la) or a 

25 pharmaceuticaUy-acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is 
group E; Rza and R6a are both hydrogen; Rib and Rgb are independently hydrogen or fluorine; 
R4 is HET3-V, Rib is Zd, u and v are independently 0 or 1, R21 is methyl or (2-4C)a]kyl 
(optionally substituted with 1 or 2 hydroxy), and RT is selected from hydrogen, chloro, 
fluoromethyl and difluoromethyl. 

30 In all of the above definitions the preferred compounds are as shown m formula (la). 

Particular compounds of the present invention include each individual congjound 
described in the Examples, each of which provides an independent aspect of the invention. A 
more particular conpoimd is Example 1. 
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Process section: 

In a fiorther aspect the present invention provides a process for preparing a con^^onnd 
of invention or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof. It 
will be appreciated that during certain of the fDUowing processes certain substitueats may 
5 require protection to prevent their undesired reaction. The skilled chemist will appreciate 
when such protection is required, and how such protecting groups may be put in place, and 
later removed. 

For exan5)les of protecting groups see one of the many general texts on the subject, 
for example, Trotective Groups in Organic Synthesis' by Theodora Green (publisher: John 

10 Wiley & Sons). Protecting groups may be removed by any convenient method as described in 
the literature or known to the skilled chemist as appropriate for the removal of the protecting 
group in question, such methods being chosen so as to effect removal of the protecting group 
with minimum disturbance of groups elsewhere in the molecule. 

Thus, if reactants include, for exanqjle, groups such as amino, carboxy or hydroxy it 

15 may be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for exan5)le, an acyl 
group, for exarcple an alkanoyl group such as acetyl,, an alkoxycarbonyl group, for &xsxnp\& a 
methoxycarbonyl, ethoxycarbonyl or ^-butoxycarbonyl group, an aryhnethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 

20 conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thxis, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for exan^le lithiimi or sodium hydroxide. Altemativeiy an acyl group such 
as a /-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 

25 as hydrochloric, sulfuric or phosphoric. acid or trifluoroacetic acid and an 

aryhnethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for example boron tris(trifluoroacetate), A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by 

30 treatment with an alkylamine, for example dimethylaminopropylamine, or withhydraziae. 

A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for exanple benzoyl, or an 
aryhnethyl group, for example benzyl. The deprotection conditions for the above protecting 
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groups will necessarily vary with the choice of protecting group. Thus, for exarople, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkaU metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 
5 hydrogenation over a catalyst such as palladium-on-carbon 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for exanqjle a methyl or an ethyl group which may be removed, for example^ by hydrolysis 
with a base such as sodium hydroxide, or for exanqjle a /-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 

10 acid, or for exaii5)le a benzyl group which may be removed, for exanq>le, by hydrogenation 
over a catalyst such as palladium-on-carbon Resins may also be used as a protectiag group. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 

A conqDOund of the invention, or a phaimaceutically-acceptable salt or an in vivo 

15 hydrolysable ester thereof, may be prepared by any process known to be applicable to the 
preparation of chemically-related compounds. Such processes, when used to prepare a 
compound of the invention, or a pharmaceuticaUy-acceptable salt or an m vivo hydrolysable 
ester thereof, are provided as a further feature of the iuvention and are illustrated by the 
foUowiag representative examples. Necessary starting materials may be obtained by standard 

20 procedures of organic chemistry (see, for example, Advanced Organic Chemistry (Wiley- 
Interscience), Jerry March or Houben-Weyl, Methoden der Organischen Chemie). The 
preparation of such starting materials is described within the accon^anyrug non-limitrrig 
Examples. Alternatively, necessary startiag materials are obtaioable by analogous procedures 
to those iQustrated which are withia the ordiaary skill of an organic chemist. Information on 

25 the preparation of necessary startiag materials or related conqjounds (which may be adapted 
to form necessary starting materials) may also be found in the certain Patent Application 
Publications, the contents of the relevant process sections of which are hereby incorporated 
herein by reference; for example WO 94/13649; WO 98/54161 ; WO 99/64416; 
WO 99/64417; WO 00/21960; WO 01/40222. 

30 In particiQar we refer to our PCT patent appHcations WO 99/64417 and WO 00/21960 

wherein detailed guidance is given on convenient methods for preparing oxazolidinone 
conpounds. 
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The skilled organic chemist will be able to use and adapt the information contained 
and referenced within the above references, and accompanyiag Examples therein and also the 
Exan:5>les b^rein, to obtain necessary starting materials, and products. For exanc5>le, the 
skilled chemist will be able to apply the teaching herein for compounds of formula (I) in 
5 which a pyrimidyl-phenyl group is present (that is when group C is group D) to prepare 
coii5)ounds in which a pyridyl-phenyl group is present (that is when group C is group E) as 
heereinbefore defined and vice versa. 

Thus, the present invention also provides that the conqwuads of the invention and 
pharmaceutically-acceptable salts and in vivo hydrolysable esters thereof, can be prepared by 
10 a process (a) to 0; and thereafter if necessary: 

i) removing any protecting groups; 

ii) forming a pro-drug (for exanople an in- vivo hydrolysable ester); and/or 

iii) forming a pharmaceuticaUy-acceptable salt; 

wherein said processes (a) to (j) are as follows (wherein the variables are as defined above 

15 unless otherwise stated): 

a) by modifying a substituent in, or introducing a substituent into another compound of 
the invention by using standard chemistry; (see for example, Con5)rehensive Organic 
Functional Group Transformations (Pergamon), Katritzky, Meth-Cohn & Rees or Advanced 
Organic Chemistry (Wiley-Interscience), Jerry March or Houben-Weyl, Methoden der 

20 Organischen Chemie) ; for example: 

an acylamino group may be converted into a thioacylamino group; 
an acylamino group or thioacylamino group may be converted into another acylamino or 
thioacylamino; heterocyclyl for instance tetrazolyl or thiazolyl, or heterocyclylamino group 
(optionally substituted or protected on the amino-nitrogen atom); 

25 an acyloxy group may be converted into a hydroxy group or into the groups that may be 
obtained from a hydroxy group (either directly or through the intermediacy of a hydroxy 
group); 

an alkyl hahde such as alkylbromide or alkyliodide may be converted into an aikyl fluoride or 
nitrile; 

30 an alkyl sulfonate such as aDcyl methanesulfonate may be converted into an alkyl fluoride or 
nitrile; 

an alkylthio group such as methylthio noay be converted into a nnethanesulf inyl 
ormethanesulfonyl group; 
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an arylthio group such as phenflthio may be converted into a benzenesulfmyl or 
benzenesulfbnyl group; 

an amidino or guanidino group may be converted into a range of 2-substituted l,3-dia2oles 
and 1,3-diazines; 

5 an amino group may be converted for instance into acylamino or thioacylamino for instance 
an acetamide (optionally substituted), alkyl- or dialkyl-amino and tibence into a further range 
of N-aBcyl-amine derivatives, sulfonylamino, sulfinylamino, amidino, guanidino, arylamino, 
heteroarylamino, N-linked heterocyclic for instance an optionally 4-substituted 1,2,3-triazol- 
1-yl group; 

10 an aryl- or heteroary-halide group such as an aryl- or hetero-aryl chloride or bromide or iodide 
may be converted by transition metal mediated coupling, especially Pd(0) noediated coupling 
into a range of aryl-, heteroaryl, aDcenyl, alkynyl, acyl, alkylthio, or alkyl- or dialkyl-amino 
substituted aryl or heteroaryl groups; 

an aryl- or heteroary-sulfonate group such as an aryl- or hetero-aryl trifluoromethanesulfonate 
15 may be converted by transition metal mediated coijpling, especially Pd(0) mediated coupling 
into a range of aryl-, heteroaryl, alkenyl, alkynyl, acyl, alkylthio, or alkyl- or dialkyl-amino 
substituted aryl or heteroaryl groups; 

an aryl- or heteroary-halide group such as an aryl- or hetero-aryl chloride or bromide or iodide 
inay be converted by transition metal mediated coiq)ling, especially Pd(0) mediated coupling 

20 into a range of trialkyltia, dialkylboronate, trialkoxysUyl, substituted aryl or heteroaryl groups 
useful as intermediates for the synthesis of compounds of the invention; 
an azido group may be converted for instance into a 1,2,3-triazolyl or amine and thence by 
methods that are well known in the art into any of the range common amine derivatives. such 
as acylamino for instance acetamido group; 

25 a carboxyUc acid group may be converted into trifloromethyl, hydroxymethyl, 

alkoxycarbonyl, aminocarbonyl optionally substituted on nitrogen, formyl, or acyl groups; 
a cyano group may be converted into a tetrazole, or an imidate, an amidine, an amidrazone, an 
N-hydroxyamidrazone, an amide, a thioamide, an ester, or an acid and thence by methods that 
are weU known in the art into any of the range of heterocycles derived from such nitrile 

30 derivatives; 

a hydroxy group may be converted for instance into an alkoxy, cyano, azido, alkylthio, keto 
and oximino, fluoro, hromo, chloro, iodo, alkyl- or aryl-sulfonyloxy for instance 
trifluoromethanesulfonate, methanesulfonate, or tosylsuMbnate, sHyloxy ; acylamino or 
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tMoacylainino , for mstance an acetamide (optionally substituted or protected on the amido- 
nitrogen atom); acyloxy, for iostance an acetoxy; phosphono-oxy, heterocyclylamino 
(optionally substituted or protected on the amino-nitrogen atom), for mstance an isoxazol-3- 
ylamino or a l,2,5-thiadiazol-3-ylamino; heterocyclyl Unked through nitrogen (optionally 
5 substituted on a carbon other than a carbon atom adjacent to the linking nitrogen ring atom), 
for instance an optionally 4-substituted 1,2,3-triazol-l-yl; or amidino, for instance an 
l-(N-cyanoimino)ethylaniino group; such conversions of the hydroxy group taking place 
directly (for iustance by acylation or Mitsunobu reaction) or througji the intermediacy of one 
or more derivatives (for instance a mesylate or an azide); 
10 a silyloxy group may be converted into a hydroxy group or into the groups that may be 
obtained from a.hydroxy group (either directly or through the intermediacy of a hydroxy 
group); 

a keto group may be converted into a hydroxy, thiocarbonyl, oximino, or difluoro group; 
a nitro-group may be converted into an amino group and thence by methods that are well 
15 known in the art into any of the range common amine derivatives, such as acylamino for 
instance acetamido group; 

a 2-, 4-, or 6-pyridyl or 2-, 4-, or 6-pyrimidyl halide such as chloride or sulfonate such as 
mesylate substituent may be converted into alkoxy, aDcythio, amino, alkylamino, 
dia]kylan[iino, or N-Unked heterocyclic substituents; 
20 moreover, an optionally substituted heteroaromatic ring D or E may be converted iuto another 
hetero aromatic ring D or B by introduction of a new substituent (R2a, Raa, or Rga) or by 
refunctionalisation of an existing substituent (R2% Raa, or Rea) 

a heterocyclylamino group (optionally substituted or protected on the amino-nitrogen atom) 
may be converted into another heterocyclyl amdno group (optionally substituted or protected 
25 on the amiuo-nitrogen atom) by refunctionalisation, for instance by protection or deprotection, 
of the amino-nitrogen atom, by introduction of a new ring substituent, or by 
refunctionalisation of an existing ring substituent; 

a heterocyclyl group linked through nitrogen (optionally substituted on a carbon other than a 
carbon atom adjacent to the linking nitrogen ring atom) may be converted into another 
30 heterocyclyl group linked through nitrogen (optionally substituted on a carbon other than a 
carbon atom adjacent to the linking nitrogen ring atom) by introduction of a new ring 
substituent or by refunctionalisation of an existing ring substituent, for instance by modifying 
the 4-substituent of a 4-substituted 1,2,3-triazol-l-yl group; 
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for instance, examples drawn firam the methods for conversion of a hydroxy group into an 
optionally substituted triazole group are illustrated by the scheme: 



Cli) 



(Leaving group Y = e.g. 
O mesylate, tDsylate etc) 



a) 



Afitsunobu reaction 
(Leaving group = 
e.g. phosphine oxide 
geneEatedinsitu) 




RT 



O O 

RT 

or '^'"^ij^'^Hialogeii 



RT*^ 



^(Arylor Alkyl) 



r 



\AiylorAlkyl) 



RX Base 



3^ 




RT 



R' 



5 examples drawn from the range of regioselective methods that proceed under very mild 
conditions are Hliistrated by processes (h), (i), and (j); 

b) by reaction of a moleciile of a compound of formula (Ha) [wherein X is a leaving 
group useful in palladium coupliag (for exanq)le chloride, bromide, iodide, 
trifluoromethylsulfonyloxy, trimethylstannyl, trialkoxysilyl, or a boronic acid residue) and ia 
10 this iQStance A is either N or C-Rsa] with a molecules of a corn5)ound of formula (lib) 

(wherein X' is a leaviag group useful in palladium coupling, for exanq}le chloride, bromide, 
iodide, ti-ifluoromethylsulfonyloxy, trimethylstannyl, trialkoxysilyl, or a boronic acid residue) 
whereia X and X' are chosen such that an aryl-aiyl, heteroaryl-aryl, or heteroaryl-heteroaryl 
bond replaces the aryl-X (or heteroaryi-X) and aryl-X' (or heteroaryl-X') bonds. Such 
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methods are now well known, see for instance J.K. StSle, Angew Chem. Int. Ed. Eng., 1986, 
2J, 509-524; N. Miyaura and A Suzuki, Chettu 2?^., 1995, 95, 2457-2483, D. Baranano, G. 
Mann, and J.R Hartwig, Current Org. Chem., 1997, i, 287-305, S.P. Stanforth, Tetrahedron, 
54 1998, 263-303, and P.R. Parry, C. Wang, A.S. Batsanov, M.R. Bryce, and B. Tarbit, /. 
5 Or^. CA^m., 2002, 57, 7541-7543; 




(Ha) (nb) 

the leaving groups X and X' are chosen to be different and to lead to the desired cross- 
coupling products of formula (I); 
10 for example 




the pyridines, pyrimidines, and aryl oxazolidinones required as reagents for process b) or as 
intermediates for the preparation of reagents for process b) may be prepared by standard 
15 organic methods, for instance by methods analogous to those set out in process sections (c) to 
(j). Methods for the introduction and iuterconversion of Groups X and X' are well known in 
the art. 
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c) by reaction of a heterobiaryl derivative (JH) carbamate with an appropriately 
substituted oxirane to form an oxazolidinone ring; 




m 

variations on this process in which the carbamate is replaced by an isocyanate or by an amine 
or/and in which the oxirane is replaced by an equivalent reagent X-CH2CH(0-optionally 
protected)CH2Rib where X is a displaceable group are also well known ia the art. 
For example. 




(d) by reaction of a confound of fomiula (VT) : 




(VI) 



where X is a replaceable substituent - such as chloride, bromide, iodide, 
trifluoromethylsulfonyloxy, trimethylstannyl, triaJkoxysilyl, or a boronic acid residue with a 
compound of the formula (VII): 
20 T-X' 

(vn) 

whereia T-X' is HET3 as hereia above defined and X' is a replaceable C-linked substituent - 
such as chloride, bromide, iodide, trifluoromethylsulfonyloxy, trimethylstannyl, trialkoxysilyl. 
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or a boronic acid residue; whereia tlie substituents X and X' are chosen to be con[5)lementary 
pairs of substituents known in the art to be suitable as complementary substrates for coupling 
reactions catalysed by transition metals such as palladivun(0); 

(d(i)) by reaction catalysed by transition metals such as palladium(0) of a concgx)und of 
5 formula (Vm): 

(vnD 

wherein X is a r^laceable substitu^it - such as chloiide, faromide, iodide, 
trifluoroiDBthylsuIfonylbxy, trimethylstaonyl, tiialkoxysilyl, or a boronic acid residue with a 
10 conqjcund of the formula (DC) (Tetrahedron Letts., 2001, 42(22), 3681-3684); 



(IX) 

(d(ii)) by reaction of a conq)ound of formula (X): 



-Rib 
(X) 

X is a replaceable substituent - such as chloride, bromide, iodide, trifluoromethylsxilfonyloxy • 
with a conqjound of the formula (XI): 

T-H 

20 (XI) 

wherein T-H is an amine RtRsNH, an alcohol RioOH, or an azole with an available ring-NH 
groiq) to give conopounds (XUa), (Xllb), or (XIIc) wherein in this instance A is nitrogen or 
C-Raa and A' is nitrogen or carbon optionally substituted with one or more groups Rla; 



wo 2004/049350 



-44- 



PCT/GB2003/005091 




(xnc) 



5 

(e) by reaction of a conopound of formula (XIII): 




Cxm) 



wherein Xi and X2 here are independently optionally substituted heteroatoms drawn in 
10 combination froni O, N, and S such that C(Xi)X2 constitutes a substituent that is a carboxyUc 
acid derivative substituent with a compomid of the formula (XIV) and X3 and X4 are 
independently optionally substituted heteroatoms drawn in combination from O, N, and S: 

(XIV) 

15 and wherein one of C(Xi)X2 and C(X3)X4 constitutes an optionally substituted hydrazide, 
thiohydrazide, or amidrazone, hydroximidate, or hydroxamidiae and the other one of C(X:)X2 
and C(X3)X4 constitutes an optionally substituted acylating, tliioacylating, or imidoylating 
agent such that C(Xi)X2 and C(X3)X4may be condensed together to form a 1,2,4-heteroatom 
5-meinbered heterocycle containing 3 heteroatoms drawn in combination from O, N, and S, 

20 for instance thiadiazole, by methods well-known in the art; 
(c (i)) by reaction of a compound of formula (XV): 
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(XV) 

wherein X2 is a displaceable group such as ethoxy or diphenylphosphonyloxy with a source of 
azide anion such as sodium azide to give a tetrazole (XVI) 



Alternatively nitriles of formula (XVII) 




(XVH) 

10 may be reacted directly with azides such as ammonium azide or trialkylstamiylazides to give 
tetrazoles (XVI, Rla = H) that are subsequently alkylated with groups Rla H to give 
tetrazoles (XVIHa) and (XVnib); 



(XVnia) 

15 (f) by reaction of a compound of formula (XIX) : 

oa R2b, Q 



(xvnib) 




(XIX) 

with a coic^oimd of the formula (XX): 
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X, 



'8 



(XX) 



wherein one of C(X5)X6 and C(X7)Xg constitutes an optionally substituted alpha-Oeaving- 



5 or aryl>sulfony loxy-gronp, and tbe other one of CQCsiXe and C(X7)X8 constitutes an 
optionally substituted amide, thioannde, or amidine, such that C(X5)X6 and CQi-^Xg are 
groups that may be condensed together to form ai 1,3-heteioatom S-membemi heterocycle 
containing 2 heteroatoms drawn in combination from O, N, and S, for instance thiazole, by 
methods well-known in the art; 

10 (g) for HET as optionally substituted 1,2,3-triazoles, conqpounds of the formula (I) may be 
made by cycloaddition via the azide (wherein e.g. Y in (II) is azide) to acetylenes, or to 
acetylene equivalents such as optionally substituted cylcohexa-l,4-dienes or optionally 
substituted ethylenes bearing eliminatable substituents such as arylsulfonyl; 
(h) for HET as 4- substituted 1,2,3-triazole corc5)ounds of formula (I) may be made by 

15 reacting aminomethyloxazohdinones with 1,1-dihaloketone sulfonylhydrazones (Sakai, 
Kunihazu; Hida, Nobuko; Kondo, Kiyosi; Bull Chem, Soc. Jpn., 59, 1986, 179-183; Sakai, 
Kunikazu; Tsunemoto, Daiei; Kobori, Takeo; Kondo, Kiyoshi; Hido, Noboko BP 103840 A2 
19840328); 



20 (i) for HET as 4-substituted 1 ,2,3-triazole compounds of formula (T) may also be made by 



aqueous alcoholic solution at ambient temperatures to give 4-substituted 1,2,3-triazoles (V.V. 
Rostovtsev, L.G. Green, V.V. Fokin, and KB. Sharpless, Angew. ChenL Int. Ed., 2002, 41, 
2596-2599): 



group-substituted)ketone, wherein the leaving group is for example a halo-group or an (alkyl 




reacting azidomethyl oxazplidinones with terminal aDcynes using Cu(I) catalysis in e.g. 



25 




Q 



e.g. CuSO^.SHp. 0.1-3 mole % 
sodium ascorbate, 0.5-1 5 mole % 




(t-BuOH or EtOH) and/or Hp 
room temperature, r= — RT 
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(J) 



for HET as 4-lialogenated 1,2,3-triazole coii^)oiinds of formula (I) may also be made 



by reacting azidomethyl oxazolidinones with halo vinylsulfonyl chlorides at a temperatxire 
between 0 °C and 100 either neat or ia an inert dfliient such as chlorobenzene, chloroform 
or dioxan. 



A similar cycloaddition reaction to that shown ia (j) with an unrelated azide to give an 
unrelated triazole has been disclosed in the Hterature for the case where the halogen in the 
vinylsulfonylchloride reagent shown above is bromine (C. S. Rondestvedt, Jr. and P.K 

10 Chang, /. Amer. Cherru Soc, 77, 1955, 6532-6540; preparation of 1-bromo-l-ethenesuIfonyl 
chloride by C. S, Rondestvedt, Jr., /. Amer, Chenu Soc, 76, 1954, 1926-1929). However, a 
reaction of vinylsulfonyl chloride failed to stop at the desired product and gave instead an 
unwanted by-product. Moreover, the factors that govern the formation of either the undesired 
triazole by elimination of the elements of H-Halogen from the intermediate cycloadduct or the 

15 desired triazole by elimination of the elements of HCl and SO2 from the intermediate 
cycloadduct are not set out in the literature. 

We have now surprisingly found that, when the halogen is chlorine, that is when the 
reagent is the conc^sound 1-chloro-l-ethenesulfonyl chloride 



prodxicL Furthermore the reagent l-chloro-l-ethenesulfbnyl chloride is noveL Therefore a 
further aspect of the invention conqxrises the corcpound 1-chloro-l-ethenesulfonyl chloride. 
Another aspect of the invention con5)rises the use of l-chloro-l-ethenesulfonyl chloride in a 
cycloaddition reaction with an azide to form a 4-chloro- 1,2,3-triazole. A farther aspect of the 
25 invention conprises use of 1-chloro-l-ethenesulfonyl chloride with an azide derivative ia a 
process to form a con^pound of the formula (T) wherein Rib is 4-chloro- 1,2,3-triazole, or R4 is 





20 



the cycloaddition reaction is highly regioselective and gives a good 3deld of the desired 



4-chloro-HET3-AB. 
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The cycloaddition reaction with 1-chloro-l-ethenesulfonyl chloride with an azide 
derivative in a process to form a con5)ound of the formula (I) wherein Rib is 4-chloro- 1,2,3- 
tria2»le and or R4 is 4-chloro-HET3-AB is carried out at 0 ^'C and 100 ^'C , preferably at room 
temperature, either in an inert solvent, preferably chlorobenzene, chloroform, or dioxan, or 
5 more preferably without a solvent. 

The removal of any protecting groups, the formation of a pharmaceutically-acceptable 
salt and/or the formation of an in-vivo hydrolysable ester are within the sldll of an ordinary 
organic chemist using standard techniques. Furthermore, details on the these steps, for 
example the preparation of in-vivo hydrolysable ester prodrugs has been provided, for 
10 example, in the section above on such esters. 

When an optically active form of a conpouod of the invention is required, it may be 
obtained by carrying out one of the above procedures using an optically active starting 
material (formed, for exaicple, by asymmetric induction of a suitable reaction step), or by 
resolution of a racemic form of the compound or intennediate using a standard procedure, or 
15 by chromatographic separation of diastereoisonoers (when produced). Enzymatic techniques 
may also be useful for the preparation of optically active compounds and/or intermediates. 

Similarly, when a pure regioisomer of a corapound of the invention is required, it may 
be obtained by carrying out one of the above procedmres using a pure regioisomer as a 
starting material, or by resolution of a mixture of the regioisomers or intermediates using a 
20 standard procedure. 

According to a further feature of the invention there is provided a compomid of the 
invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof for use 
in a method of treatment of the human or animal body by therapy. 

According to a further feature of the present invention there is provided a method for 
25 producing an antibacterial effect in a warmblooded animal, such as man, in need of such 
treatment, which comprises administering to said animal an effective amount of a compound 
of the present invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester 
thereof. 

The invention also provides a compound of the invention, or a pharmaceutically- 
30 acceptable salt, or in-vivo hydrolysable ester thereof, for use as a medicament; and the use of 
a compound of the invention of the present invention, or a pharmaceutically-acceptable salt, 
or in-vivo hydrolysable ester thereof, in the manufacture of a medicament for use in the 
production of an antibacterial effect in a warm blooded animal, such as man. 
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In order to use a conqjound of the iavention, an in- vivo hydrolysable ester or a 
pttarmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in- vivo hydrolysable ester, (hereinafter in this section relating to pharmaceutical cornposition 
"a corq>ound of this invention") for the therapeutic (including prophylactic) treatment of 
5 mammals including humans, in particular in treating infection, it is normally formulated in 
accordance with standard pharmaceutical practice as a pharmaceutical con5)osition. 

Therefore in another aspect the present invention provides a pharmaceutical 
con^josition which comprises a compound of the invention, an in- vivo hydrolysable ester or a 
pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
10 in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier. 

The cornpositions of the invention may be in a form suitable for oral use (jfor exan5>le 
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use (for exan^le as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for adnoiiiistration as eye-drops, for 
15 administration by inhalation (for example as a finely divided powder or a liquid aerosol), for 
administration by insufflation (for exaicple as a finely divided powder) or for parenteral 
administration (for example as a sterile aqueous or oily solution for intravenous, 
subcutaneous, sub-lingual, intramuscular or intramuscular dosing or as a suppository for rectal 
dosing). 

20 In addition to the con5)0im.ds of the present invention, the pharmaceutical conposition 

of this invention may also contain (ie through co-formulation) or be co-administered 
(simultaneously, sequentially or separately) with one or more known drugs selected from 
other clinically useful antibacterial agents (for example, B4actams, macrolides, quinolones or 
aminoglycosides) and/or other anti-infective agents (for example, an antifungal triazole or 

25 amphotericin). These may include carbapenems, for example meropenem or imipenem, to 
broaden the therapeutic effectiveness. Compounds of this invention may also be co- 
formulated or co-administered with bactericidal/permeability- increasing protein (BPI) 
products or efflux pump inhibitors to improve activity against gram negative bacteria and 
bacteria resistant to antimicrobial agents. Compounds of this invention may also be co- 

30 formulated or co-administered with a vitamin, for example Vitamin B, such as Vitamin B2, 
Vitamin B6, Vitamin B 12 and folic acid. Conq)oxmds of the invention may also be 
formulated or co-administered with cyclooxygenase (COX) inhibitors, paiticularly COX-2 
inhibitors. 
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In one aspect of the invention, a conqwnnd of tiie invention is co-fonnulated with an 
antibacterial agent which is active against gram-positive bacteria. 

In another aspect of the invention, a componnd of the invention is co-fbrmulated with 
an antibacterial agent which is active against gram-negative bacteria. 
5 In another aspect of the invention, a compound of the invention is co-administered 

with an antibacterial agent which is active against gram-positive bacteria. 

In another aspect of the iavention, a cort?)oiind of the invention is co-administered 
with an antibacterial agent which is active against gram-negative bacteria. 

The conpositions of the invention may be obtained by conventional procedures using 
10 conventional pharmaceutical excipients, weU known in the art. Thus, coniqjositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
preservative agents. A pharmaceutical con5)osition to be dosed intravenously may contain 
advantageously (for exmnple to enhance stability) a suitable bactericide, antioxidant or 
reducing agent, or a suitable sequestering agent. 
15 Suitable phannaceutically acceptable excipients for a tablet formulation include, for 

example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium 
carbonate, granulating and disintegrating agents such as com starch or algenic acid; binding 
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc; 
preservative agents such as ethyl or propyl 2-hydroxyhenzoate, and anti-oxidants, such as 
20 ascorbic acid. Tablet fonnulations may be uncoated or coated either to modify then- 
disintegration and the subsequent absorption of the active ingredient within the 
gastrointestinal tract, or to improve their stability and/or appearance, in either case, using 
conventional coating agents and procedures well known in the art. 

Compositions for oral use may be in the form of hard gelatin capsules in which the 
25 active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules ra which the active ingredient is mixed with 
water or an oil such as peanut oil, liquid paraffin, or olive oil. 

Aqueous suspensions generally contain the active ingredient in finely powdered form 
together with one or more suspending agents, such as sodium carboxymethylcellulose, 
30 methylceUulose, hydroxypropylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum 
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation 
products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for exaxnple 
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heptadecaethyleneoxycetanol, or cx>iideasation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as poly oxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 
5 derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived from fatty acids and 
hexitol a3D»hydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions 
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti- 
oxidants (such as ascorbic acid), colouring agents, flavouriug agents, and/or sweetening 

10 agents (such as sucrose, saccharine or aspartame). 

Oily suspensions may be formulated by suspending the active ingredient ra a 
vegetable oil (such as arachis oil, ohve oil, sesame oil or coconut oil) or in a mineral oil (such 
as hquid paraffin). The oily suspensions may also contain a thickening agent such -as 
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out above, and 

15 flavouring agents may be added to provide a palatable oral preparation. These compositions 
may be preserved by the addition of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous suspension by 
the addition of water generally contain the active ingredient together with a dispersing or 
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or 

20 wetting agents and suspending agents are exemplified by those already mentioned above. 
Additional excipients such as sweetening, flavouring and colouring agents, may also be 
present. 

The pharmaceutical con^ositions of the invention may also be in the form of 
oH-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil, 

25 or a mineral oil, such as for exancple liquid parafftn or a mixture of any of these. Suitable 
emulsifying agents may be, for example, naturaUy-occuning gimis such as gum acacia or gum 
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial 
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and 
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene 

30 sorbitan noonooleate. The emulsions may also contain sweetening, flavouring and 
preservative agents. 
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Syraps and elixirs may be formulated with sweetening agents such as glycerol, 
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and/or colouring agent. 

The pharmaceutical con:5)ositions may also be in the form of a sterile injectable 
5 aqueous or oily suspension, which nniay be formulated according to known procedures using 
one or more of the appropriate dispersing or wetting agents and suspending agents, which 
have been mentioned above. A sterile injectable preparation noay also be a sterile injectable 
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for exan5>le a 
solution in 1,3-butanedioL Solubility enhancing agents, for exanople cyclodextrins may be 
10 used. 

Compositions for administration by inhalation may be in the form of a conventional 
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing 
finely divided solid or liquid droplets. Conventional aerosol propeUants such as volatile 
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 

15 arranged to dispense a metered quantity of active ingredient. 

For further infonnation on formulation the reader is referred to Chapter 25.2 in 
Volume 5 of Concprehensive Medidnal Chemistry (Corwrn Hansel^ Chairman of Editorial 
Board), Pergamon Press 1990. 

The amount of active ingredient that is combined with one or more excipients to 

20 produce a siogle dosage form wiU necessarily vary depending upon the host treated and the 
particular route of adjianistration. For exan^le, a formulation intended for oral 
administration to humans will generally contain, for example, from 50 mg to 5 g of active 
agent connpounded with an appropriate and convenient amount of excipients which may vary 
from about 5 to about 98 percent by weight of the total composition. Dosage unit forms will 

25 generally contain about 200 mg to about 2 g of an active ingredient. For further information 
on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in 
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

A suitable pharmaceutical composition of this invention is one suitable for oral 

30 administration ia unit dosage form, for example a tablet or capsule which contaios between 
Img and Ig of a conqjoimd of this invention, preferably between lOOmg and Ig of a 
compound. Especially preferred is a tablet or capsule which contains between 50nig and 
SOOmg of a compound of this invention, particularly in the range lOOmg to 500mg. 
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in another aspect a pliarmaceutical coBoposition of the invention is one suitable for 
intravenous, subcutaneous or intramuscular injection, for exairple an injection which contains 
between 0.1% wAr and 50% w/v (between Img/ml and 500mg/ml) of a con^jound of this 
invention. 

5 Each, patient may receive, for example, a daily intravenous, subcutaneous or 

intramuscular dose of 0.5 mgkg"^ to 20 mgkg"^ of a compound of this invention, the 
composition being administered 1 to 4 times per day. In another enibodiment a daily dose of 5 
mgkg'^ to 20 mgkg'^of a compound of this invention is administered. The intravenous, 
subcutaneous and intramuscular dose may be given by noeans of a bolus injection. 
10 Alternatively the intravenous dose may be given by continuous infusion over a period of time. 
Altematively each patient may receive a daily oral dose which may be approximately 
equivalent to the daily parenteral dose, the connposition being administered 1 to 4 times per 
day. 

In the above other, pharmaceutical composition, process, roetbod, use and noedicament 
15 manufacture features, the alternative and preferred embodipoents of the conq)Ounds of the 
invention described herein also apply. 

Antibacterial Activitv : 

The pharmaceutically-acceptable compounds of the present invention are useful 
20 antibacterial agents having a good spectrum of activity in vitro against standard 

Gram-positive organisms, which are used to screen for activity against pathogenic bacteria. 
Notably, the pharmaceutically-acceptable compounds of the present invention show activity 
against enterococci, pneumococci and methicilUn resistant strains of S. aureus and coagulase 
negative staphylococci, together with haemophilus and moraxeUa strains. The antibacterial 
25 spectrum and potency of a particular compound may be determined in a standard test system 
The (antibacterial) properties of the compounds of the invention may also be 
demonstrated and assessed in- vivo in conventional tests, for example by oral and/or 
intravenous dosing of a coii^)Ound to a warm-blooded mammal using standard techniques. 

The following results were obtained on a standard in- vitro test system The activity 
30 is described in terms of the rnioimum inhibitory concentration (MIC) determined by the 
agar-dilution technique with an inoculum size of 10^ CFU/spot. Typically, conqjounds are 
active in the range 0.01 to 256 fig/ml 

Staphylococci were tested on agar, using an inoculum of 10^ CFU/spot and an 
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incubation teir5)erature of 37^C for 24 hoxurs - standard test conditions for the expression of 
methicillin resistance. 

Streptococci and enterococci were tested on agar supplemented with 5% 
defibrinated horse blood, an inoculum of 10^ CFU/spot and an incubation temperature of 
5 37^C in an atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth 
of some of the test organisms. Fastidious Gram negative organismis were tested iu Mueller- 
Hinton broth, supplemented with hemin and NAD, grown aerobically for 24 hours at 37°C, 
and with an ionoculum of 5x10"^ CFU/weU. 

For exan:q)le, the foUowiug results were obtained for the conqjound of Example 1: 

10 

Organism MJC. (//p/ml) 

Staphylococcus aureus: MSQS 0.25 

MRQR 0.25 
Streptococcus pneumoniae <0.06 
15 Enterococcus faecium 0.25 
Haemophilus influenzae 2 
Moraxella catarrhalis 0.25 
Liuezolid Resistant Streptococcus pneumoniae 0.5 

20 MSQS = methicillijj sensitive and quinolone sensitive 
MRQR = methicillin resistant and quinolone resistant 

Certain intermediates and/or Reference Examples described hereinafter are within the 
scope of the invention and may also possess useful activity, and are provided as a further feature 
25 of the invention. 

The invention is now illustrated but not limited by the following Examples in which 
unless otherwise stated > 

(i) evaporations were carried out by rotary evaporation in-vacuo and work-up procedures 
were carried out after removal of residual solids by filtration; 
30 (ii) operations were carried out at ambient tenqjerature, that is typically in the range 
18-26®C and without exclusion of air unless otherwise stated, or unless the skilled person 
would otherwise work under an inert atmosphere; 

(iii) column chromatography (by the flash procedure) was used to purify compounds and 
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was performed on Merck Kieselgel silica (Art. 9385) unless otherwise stated; 

(iv) yields are given for illustration only ai3yd are not necessarily the maximuTn attaioahle; 

(v) the structure of the end-products of the invention were generally confirmed by NMR 
and mass spectral techniques [proton nciagnetic resonance spectra were generally detemained 

5 in DMSO-dfi unless otherwise stated usiug a Varian Gemini 2000 spectrometer operating at a 
field strength of 300 MHz, or a Bruker AM250 spectrometer operating at a field strength of 
250 MHz; chemical shifts are reported in parts per million downfield from tetramethy silane as 
an intemal standard (5 scale) and peak multiplicities are shown thus: s, singlet; d, doublet; AB 
or dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t, triplet, m, 

10 multiplet; br, broad; fast-atom bombardment (FAB) mass spectral data were generally 
obtained using a Platform spectrometer (supplied by Micromass) run in electrospray and, 
where appropriate, either positive ion data or negative ion data were collected] ; optical 
rotations were determined at 589nm at 20°C for O.IM solutions in noethanol using a Perkin 
Ehner Polarimeter 341; 

15 (vi) each intermediate was purified to the standard required for the subsequent stage and 
was characterised in sufficient detail to confirm that the assigned structure was correct; purity 
was assessed by HPLC, TLC, or NMR and identity was determined by infra-red spectroscopy 
(IR), mass spectroscopy or NMR spectroscopy as appropriate; NOE is nuclear overhauser 
effect; 

20 (vii) in which the following abbreviations may be used :- 

DMF is N,N-dimethylformamide; DMA is N,N-dimethylacetamide; TLC is thin layer 
chromatography; HPLC is high pressure liquid chromatography; MPLC is medium pressure 
liquid chromatography; NMP is JV-methylpyrrolidone; DMSO is dimethylsulfoxide; CDCI3 is 
deuterated chloroform; MS is mass spectroscopy; ESP is electrospray; EI is electron impact; 

25 CI is chemical ionisation; APCI is atmospheric pressure chemical ionisation; EtOAc is ethyl 
acetate; MeOH is methanol; phosphoryl is (H0)2-P(0)-0-; phosphiryl is (HO)2-P-0-; Bleach 
is "Clorox" 6.15% sodium hypochlorite; THFis tetrahydrofturan 
(viii) temperatures are quoted as °C. 
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Examole 1: (5igV3-r3-nuoro-4>(6-(2-methvl-2g-tetrazol-5-vl)pvrid-3 
fljy'l*2>3-triazol-l-vIinethvl)-1.3-oxazoIidin-2-one 




A mixture of (5i2)-3-(3-fluoro-4-io(iophenyl)-5-(m-l,23-triazol-l-ylmethyl)-l^ 
5 2-one (370 mg, 0.95 nmiDl), bis(pinacolato)diboron (605 mg, 2.4 mmol), and potassium 
acetate (326 irig, 3.3 mmol) in dimethylsulfoxide (5 mL) was degassed, flushed with nitrogen 
and trated with dichloro[l,l']6w(diphenylphosphino)ferrocene]palladium (IT) 
dichloromethane adduct (69 nog, 10 mol %). The mixture was heated to 80 for 1.5 hours, 
cooled to room teroperature, filtered through Celite, and extracted with ethyl acetate. The 

10 organic phase was washed with aqueous ammonium chloride solution, dried over magnesium 
sulfate, and evaporated to dryness. The involatile residue was purified by chromatography on 
silica-gel [elution withhexanes:ethyl acetate (3:2)] to give a mixture of (5i^)-3-(3-fluoro-4- 
(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)phenyl)-5-(lJEf-l,2,3-tri 
l,2-oxazolidin-2-one and the corresponding boronic acid (210 nag, -0.54 mmol, 57%) that 

15 was used without further purification. 

A nnixtvure of the mixture of boronate ester and boronic acid prepared above, 5-bromo-2- 
(2-methyl-2£r-tetrazol-5-yl)pyridine (160 mg, 0.67 mmol), and potassium carbonate (448 mg, 
3.24 mmol) in iy^AT-dimethyl formamide and water (10 mL, 7:1) was degassed, flushed with 
nitrogen, and treated with tetraJds (triphenylphospine) palladium (0) (62 mg, 0.054 mmol). 

20 The reaction mixture was heated at 80 for 1,5 hours, cooled to room teiqperature, filtered 
through Celite, extracted with ethyl acetate, dried over magnesimn sulfate, and evaporated to 
dryness. The involatile residue was purified by chromatography on siUca-gel [elution with 
ethyl acetaterhexanes (3:2)] to give the product as a colorless amorphous solid (140 rng, 61 
%). 

25 MS rESPV 422.47 (MH^ for C19H16FN9O2 

'H-NMRfDMSO-djs)S: 3.98 (dd, IH); 4.31 (dd, IH); 4.47 (s,3H); 4.86 (m,2H); 5.18 
(m, IH); 7.45 (m, IH); 7.61 (m, IH); 7.74 (m, IH); 7.77 (brs, IH); 8.12-8.27 (m, 3H); 8.93 
(s. IH). 



30 The intermediates for Example 1 were prepared as follows: 
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Acetic acid (^5ieV3-r3>fluoit)pheTivlV13-oxazolidin-2-oii~5-vlinethvl ester 



F 



(52?)-3-(3-Huorophenyl)-5-hydroxyme1iiyl-13-oxazolidiii-2-one (40 g, 0.189 M, see Upjohn 
WO 94-13649) was suspended by stirring in dry dichloromethane (400 mL) under nitrogea 
5 Triethylamine (21 g, 0.208 M) and 4-dimethylaminopyridine (0.6 g, 4.9 mM) were added, 
followed by dropwise addition of acetic anhydride (20.3 g, 0, 199 M) over 30 minutes, and 
stirring continued at ambient tenq^erature for 18 hours. Saturated aqueous sodium 
bicarbonate (250 mL) was added, the organic phase separated, washed with 2% sodium 
dihydrogen phosphate, dried (magnesium sulfate), filtered and evaporated to give the desired 
10 product (49.6 g) as an oil 

MS rBSPV 254(Mir)forCi2Hi2JFN04 

NMR (CDClj) 5: 2.02 (s, 3H); 3.84 (dd, IH); 4.16 (t, IH); 4.25 (dd, IH); 4.32 (dd, IH); 
4.95 (m, IH); 6.95 (td, IH); 7.32 (d, IH); 7.43 (t, IH) ; 7.51 (d, IH). 

15 Acetic aci d (^57? V3-r3-fLuoro-4-iodo-phenvlVL3-QxazolidiQ-2-one-5-y 1m ethvl ester 



Acetic acid (5i?)-3-(3-fluoro-phenyl)-l,3-oxa201idin-2-one-5-ylmethyI ester (15.2 g, 60 mM) 
was dissolved ia a mixture of chloroform (100 mL) and acetonitrile (100 mL) under nitrogen, 
and silver trifluoroacetate (16.96 g, 77 mM) added. Iodine (18,07 g, 71 mM) was added iu 

20 portions over 30 miuutes to the vigorously stirred solution, and stirring continued at ambient 
temperature for 18 hours. As reaction was not complete, a further portion of silver 
trifluoroacetate (2.64 g, 12 roM) was added and stirring contiaued for 18 hours. After 
filtration, the mixture was added to sodium thio sulfate solution (3%, 200 mL) and 
dichloromethane (200 mL), and the organic phase separated, washed with sodium thiosulfate 

25 (200 mL), saturated aqueous sodium bicarbonate (200 mL), brine (200 mL), dried 

(magnesium sulfate), filtered and evaporated. The crude product was suspended in isohexane 
(100 mL), and sufficient diethyl ether added to dissolve out the brown impurity while stirring 




F 
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fbr 1 hour. Filtration gave the desired product (24.3 g) as a cream solid. 
MS (ESF\ : 380(Mir)forCi2HuF[NO4 

NMRrPMSQ-dg-^ 5: 2.03 (s, 3H); 3.82 (dd, IH); 4.15 (t, IH); 4.24 (dd, IH); 4.30 
(dd, IH); 4.94 (m, IH); 7.19 (dd, IH); 7.55 (dd, IH); 7.84 (t, IH). 

5 

f 5/gV3-G-KuorQ-4-iodQphenylV5-hvdroxvmetIivl- 1 >3>oxazolidin-2-OTie 



Acetic acid (522)-3-(3-fluoio.--4-iodopheB.yl)-l,3-oxazolidiiL-2-oiie--5-ylinethyl ester (30 g, 79 
roM) was treated with potassium carbonate ( 1 6.4 g, 0. 1 1 9 vcM) in a mixture of methanol (800 
10 mL) and dichloromethane (240 mL) at ambient temperatxxre for 25 miautes, then immediately 
neutralised by the addition of acetic acid (10 mL) and water (500 mL). The precipitate was 
filtered, washed with water, and dissolved in dichloromethane (1.2 L), the solution washed 
with saturated sodium bicarbonate, and dried (magnesium sulfate). Filtration aad evaporation 
gave the desired product (23 g). 



15 MS dBSP-) : 338 (MHt)forCioH9FIN03 

NMR (DMSO-d g^ 5: 3.53 (m, IH); 3.67 (m, IH); 3.82 (dd, IH); 4.07 (t, IH); 4.70 
(m, IH); 5.20 (t, IH); 7.21 (dd. IH); 7.57 (dd, IH); 7.81 (t, IH). 

(5 jgV5''Azidomethvl-3-f 3-fluoro-4"iodophenvlV 1 ,3-oxazolidia-2-one 



Methanesulfonyl chloride (17.9 mL) was added dropwise to a stirred solution of (522)-3- 
(3-fluoro-4-iodophenyl)-5-hydroxymethyl-l,3-oxa2olidin-2-one (55.8 g) and triethylamine 



maintaiaed below room teirrperature by an ice-bath. The stirred reaction mixture was allowed 
25 to warm to room temperature during 3 hours and then washed sequentially with water and 
brine and then dried (Na2S04). Solvent was removed imder reduced pressure to give the 
intermediate mesylate as a yeUow solid (68 g) that was used without further purification 




F 




20 



F 



(46. 1 mL) in dry dichloromethane (800 mL) under an atmosphere of dry nitrogen and 
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A stirred solution in DMF (800 mL) of a mixture of the intermediate mesylate (68 g) and 
sodium azide (32.3 g) was heated at 75**C overnight The mixture was allowed to cool to 
room tCTiperature, diluted with water, and extracted twice with ethyl, acetate. The combined 
extracts were washed sequentially with water and brine, and then dried (Na2S04). Solvent 
5 was removed under reduced pressure to give a yellow oil that was purified by column 
chromatography on silica-gel [elution with ethyl acetate:hexanes (1:1)] to give the product 
azide as an off-white soUd (49 g). The product could be further purified by trituration with 
ethyl acetate/hexanes. 



^H-NMR (DMSO-dfi) S: 3.57-3.64 (dd, IH); 3.70-3.77 (dd, IH); 3.81-3.87 (dd, IH); 4.06 
10 (t, IH); 4.78-4.84 (m, IH); 7.05-7.09 (ddd, IH); 7.45 (dd, IH); 7.68-7.74 (dd, IH). 

f 5 jgV3-r3-Fluoro-4 -iodophenvn-5-ag- 1 .2,3-triazol- 1- vlmethylVl ,3-oxazolidin-2-one 



A stirred solution in dioxan (300 mL) of a mixture of the (5i?)-5-azidomethyl-3-(3-fluoro-4- 
15 iodophenyl)-l,3"OxazoUdin-2-one (30 g) and bicyclo[2.2. l]heptadiene (30 mL) was heated 
under reflux overnight. The mixture was allowed to cool to room temperature and then 
evaporated to dryness imder reduced pressure to give a brown solid. The brown solid was 
purified by column chroufiatography on silica-gel [elution with a gradient from 98:2 to 95:5 
methanoLchloroform] to give the product triazole as a pale yellow soUd (20 g). The product 
20 could be further purified by trituration with dichloromethane/hexanes ( 1 : 1) to give an off- 
white solid 

*H-NMR(DMSO-d6) 5: 3.86-3.92 (dd, IH); 4.23 (t, IH); 4.83 (d, 2H); 5.11-5.19 (m, IH); 
7.12-7.16 (dd, IH); 7.47-7.51 (dd, IH); 7.76 (s, IH); 7.79-7.85 (dd, IH); 8.16 (s, IH). 

25 3-Bromo-6-cvano-pvridine 



A stirred solution of 2,5-dibromopyridiae (39.465 g, 0. 17 luol) in anhydrous NMP (100 mL) 
was treated with CuCN (14.42 g, 0. 17 mol) for 20 hours at 1 10°C under nitrogen. The 
reaction mixture was cooled to 40*^C and treated with aqueous sodium hydroxide (2M; 200 




F 



Ni 




Br 
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naL) aad then wtth ethyl acetate (200 inL). The mixture was stirred for 1 hour and then 
filtered through CeUte to remove the resulting precipitate. The retained solid was washed 
with aqueous sodixun hydroxide (2M; 600 mL) and then with ethyl acetate (600 mL). The 
organic layers were combined and washed with aqueous ammonium hydroxide (5M; 800 
5 mL), dried over magnesium sulfate, and evaporated to dryness under reduced pressure. The 
involatile residue was purified by chromatogr^hy on silica gel [elution gradient 1% to 7% of 
ethyl acetate in hexanes] to give the title con5)Ound (8.538 g, 28%), as a colorless amorphous 
solid. 

^H-NMR (DMSQ-d^^ r3Q0 MHz^ 5 8.05 (d, IH); 8.40 (dd,. IH); 8.95 (d, IH). 

10 

S-BromO''2-tetrazol-5-vlpvridine 



A mixture of 3-bromo-6-cyano~pyridiQe (2 g, 10.9 mmol), sodium azide (0.85 g , 13 mmol), 
and ammonium chloride (0.59 g, 11 mmol) in iV; A?'-dimethylformamide (20 mL) was heated 
15 for 1 h at 120 °C. The reaction mixture was diluted with ethyl acetate (-100 mL) and the 
product was isolated by filtration and then washed with ethyl acetate to give the title 
compound, an off-white amorphous sohd which was used in the next step without further 
purification. 

20 5-Bromo-2-r2-methvl-2i7-tetrazQl-5-yDpyridine and 5-bromo-2-r 1-methyl- li7-tetrazol-5- 




5-Bromo-2-(2-methyl-2/f-tetrazol-5-yl)pyridiae and 5-bromo^2-(l-methyl-lf^'-tetrazol-5- 
yl)pyridiQe were prepared according to the procedure described by Dong A Pharmaceuticals 
25 (WO 01/94342). 

A mixture of 6.5 g unpurified 5-bromo-2-tetra20l-5-ylpyridiae [Dong A Pharmaceuticals (WO 
01/94342)] (-28 mmol) and sodium hydroxide (9 g, 125 mmol) in dry DMF was evaporated 
to dryness under reduced pressure. A stirred solution of the involatile residue in dry DMF (50 
mL)was treated dropwise at ice-bath temperature with iodomethane (3.0 mL, 48 mmol). The 
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stirred reaction toixture was allowed to warm and dien maintained at room terqperature for 2 
hours. The reaction mixture was partitioned between iced water and ethyl acetate. The 
organic phase was washed with water, dried over magnesium sulfate, and tehn evaporated 
under reduced pressure to give a residue that was purified by chromatography on silica gel 
5 [elution with dichloromethaneiethyl acetate (60: 1)] to give: 

1. 5-bromD-2-(l-methyl-lfr-tetrazol-5-yl)pyridine (1.397 g), a colorless solid, (TLC: 
silica-gel, hexanes:ethyl acetate (4:1), Rf : 0.3), ^H-NMR (DMSQ-d^^ r300 MHz^ 5: 
4.38 (s, 3H); 8.17 (d, IH); 8.35 (dd, IH); 8.96 (d, IH). 

2. 5-bromo-2-(2-metiiyl-2fl'-tetrazol-5-yl)pyridine (1.07 g), a colorless solid, (TLC: 
10 silica-gel, hexanes:ethyl acetate (4: 1), Rf: 0. 1). ^H-NMR rPMSO-d^') f 300 MHz') 5: 

4.46 (s, 3H); 8.09 (d, IH); 8.28 (dd, IH); 8.88 (d, IH). 
Structure assignment based on mnr HMBC (Heteronuclear Multiple Bond Correlation) 
experiments, in which long range coupling of the protons of CH3 to the C5 of the tetrazole 
ring is observed in the 1 -methyl- lJ?-isomer of Rf 0.3, but not in the 2-methyl-2fl'-isomer of Rf 
15 0. 1). The con5)ound referred to as 5-bromo-2-(l-metiiyHJ?-tetrazol-5-yl)pyridine is thus the 
isomer of Rf 0.3 and the con:5)ound referred to as 5-bromo-2-(2-methyl-2i?-tetrazol-5- 
yl)pyridiae is thus the isomer of Rf 0. 1 

Example 2: f5^V3-r3-Fluoro-4«f6-f2-methvl-2g-tetrazol-5-vBpvrid-3 
20 (4-fluoromethvl-lff-l,23-Mazol-l-vlmethvIVl>3-oxazoadin-2-^^^ 

F 

A mixture of (5i2)-3-.(3-fluoro-4-iodophenyl)-5-(4-fLuoromethyl-l^-l,2,3-triazol-l-ylmethyl)- 
l,3-oxazolidin-2-one (1.5 g, 3.57 mmol), to(prQacolato)diboron (2.26 g, 8.9 mmol), and 
potassium acetate (L22 g, 12.5 mmol) in dimethylsulfoxide (15 mL) was treated with 

25 dicMoro[l,l']Z?zX^iphenylphosphino)ferrocene]paIladium (IT) dichloromethane adduct (261 
mg, 10 mol %) and allowed to react as described for Exairple L The reaction mixture was 
purified by chromatography on silica gel [elution with hexanes:ethyl acetate (3:2)] to give a 
mixture of (5l?!)-3-(3-fluoro-4-(4,4,5,5-tetramethyl-l,3,2Tdioxaborolan-2-yl)phenyl)-5- 
(4-fluoromethyl- IH- 1 ,2,3-triazol- 1-ylmethyl)- l,3-oxazolidin-2-one with the corresponding 

30 boronic acid (562 mg, -37%) that was sufficiently pure for further use. 
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A mixture of a portion of the mixture of boronate ester and boronic acid prepared above (337 
mg, 0.8 mmol), 5-bronio-2-(2-nietliyl-2J¥-tetrazol-5-yl)pyridine (175 mg, 0,73 nmol), and 
potassium carbonate (504 nog, 3.65 mmol) in iV^iV-dimetliylfonnamide: water (10 mL, 7:1) was 
treated with tetrakis(triphenylpliospi3ie) palladium (0) (84 mg, 10 mol %) and allowed to react 
5 as described for Bxaople 1 . The reaction mixture was purified by chromatography on silica 
gel [elution with ethyl acetate:hexanes (1:2)] to give the product as a colorless amorphous 
solid (180 mg, 49 %). 

MS CESPY 454.45 (MET) for CaoHniySfpOz 

^H-NMR fDMSO-d£^ 5: 3.98 (dd, IH); 4.32 (dd, IH); 4.47 (s, 3H); 4.88 (m, 2H); 5.19 (m, 
10 IH); 5.46 (d, 2H, Ii^f 48 Hz); 7.45 (m, IH); 7.63 (m, ll£)\ 7.75 (m, IH); 8.15-8.24 (na, 2H); 
8.38 (d, IH); 8.93 (s, IH). 

The intermediates for Exarcple 2 were prepared as foUows: 
r51gV3-r3-Ruoro-4-iodophenvlV5-r4-hvdroxvmethvl-lg-1.2.3-tria^ 
15 1 .3-oxazolidin-2-one 




OH 



A mixture of (52?)-3-(3-fLuoro-4-iodophenyl)-5-azidomethyl-l,3-oxazolidiQ-2-one (10 g, 28 
mmol) and propargyl alcohol (3,2 mL, 56 mmol) in acetonitrile (80 mL) was treated with Cul 
(526 mg, 2.8 mmol) and then stirred overnight. The soUdified reaction mixture was extracted 
20 with ethyl acetate: acetonitrile, washed with water, aud dried over magnesium sulfate, and then 
evaporated under reduced pressure to give a crude product sufficiently pure for further use 
(12.3 g, quantitative). 

MS (ESP) : 419.13 (MHt) for C13H12HN4O3 

^H-NMR rPMSQ-d^^ 5: 3.88 (dd, IH); 4.23 (dd, IH); 4.51 (d, 2H); 4.80 (m, 2H); 5.14 
25 (m, IH); 5.22 (dd, IH); 7.16 (m, IH); 7.51 (m, IH); 7.83 (m, IH); 8.01 (d, IH). 
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(5 je^-3-(3-Fluoro-4-iodQphenvlV5-r4-bromoinetfavl> IH- 1 .2.3-triazQl- 1 - vlmethvlV 
1 3"Oxazolidin-2'-on& 




Br 



A stined mixture of (52?)-3-(3-fluoro-4-iodophenyl)-5-(4-hydroxymethyl-lJy^ 
5 ylinetaiyl)-l,3-oxazolidiii-2-oiie (14.7 g, 35.1 mmol) and carbon tetrabromide (12. 16 g, 36.7 
mmol) in dichloromethane (1 L) was treated at (fC with triphenylphosphiQe (12.34 g, 61.2 
mmol). The reaction mixture was stirred for 30 minutes at 0®C and then at room tenqjerature 
overnight. The reaction mixture was applied onto a silica-gel column and eluted with 
hexanesrethyl acetate (1:1) and then with ethyl acetatermethanol (95:5) to give a product that 
10 was further piuified by recrystaHization from ethyl acetate to give the title conqjound as a 
colorless solid (14 g). 

MS nSSPV . 482.69 (MH* for Br^^) for Ci3HiiBrFIN402 

^H-NMRrPMSO-d;^ 5: 3.87 (dd, IH); 4.23 (dd, IH); 4.74 (s, 2H); 4.81 (m, 2H); 5.12 
(m, lH);7.14(m, IH); 7.49 (m, 1H);7.81 (m, IH); 8.22 (d, IH). 

15 

r5RV3-r3-flnoro-4-iodQphenvL-5>rr4-fluoromethvl-lH-1.23-triazol-l^ 
2>one 



A mixture of (522)-3-(3-fluoro-4-iodophenyl)-5<4-bromoinethyl-liEr-l,2,3-triazol-l- 
20 ylmethyl)-l,3-oxazolidin-2-one (6.94 g, 14.4 mmol), potassium fluoride (4. 19 g, 72. 1 mmol), 
and l-butyl-3-methylimidazolium tetrafluoroborate (18.4 mL) in acetonitrile (250 mL) and 
water (1.5 mOL) was heated to 90 ®C overnight. The reaction mixture was diluted with ethyl 
acetate, washed with water, dried over magnesium sulfate, and evaporated to dryness. The 
involatile residue was purified by chromatography on silica gel [elution with ethyl acetate] 
25 gave the title coDopound as an off-white amorphous solid (2.7 g, 45 %). 



MS (BSF\ : 421.34 (MH*) for C13H11F2IN4Q2 

^H-NMR (DMSQ-d^^ S: 3.88 (dd, IH); 4.23 (dd. IH); 4.84 (m, 2H); 5.14 (m, IH); 5.45 
(d, 2H, Jh^ 52 Hz); 7.14 (m, IH); 7.49 (m. IH); 7.81 (m, IH); 8.34 (d, IH). 




F 



wo 2004/048350 



-64- 



PCT/GB2003/005091 



Example 3; f5ieV3-r3-Fluoro-4-r6-f2-methvl-2iy-tetrazol-5-vnpviid--3-vl)phenvn 
f4»cMoro-lg-l>23-triazol-l-vlmethvlV 1i^-nYaTn Udin-2-one 




A irdxture of (5i^)-3<3-fluoro-4-(4,4,5,5-tetrai]aethyl-13,2-dioxaborolan-2-yl)phen^ 
5 (4-cMoro-lfl'-l,23-txiazol-l-ylmethyl)-13-oxazolidiii-2-one (300 mg, 0.71 mmol), 5-hromo- 
2-(2-metliyl-2/f-tetrazol-5-yl)pyridiiie (170 mg, 0.71 mmol), aad sodium carbonate (226 mg, 
2.13 mmol) in iV^iV'-dimethylformamide: water (5 mL, 10:1) was degassed, flushed with 
nitrogen, and treated with rerrafe/.s(triphenylphosphine)palladium (0) (82 rog, 10 mol %). The 
reaction naixture was heated at 70 ''C for 3 hours, cooled to room tenq)erature, and evaporated 
10 to dryness under reduced pressure. The involatile residue was purified by chromatography on 
silica gel [elution with dicWorotnethane:JNr,iSr-dimethylformamide (25: 1 to 20: 1)], The product 
fraction was concentrated to a small volunae (~3 mL) and treated with dicMoromethane 
(5 mL) and hexanes (15 mL) to precipitate the product as a colorless anaorphous solid (229 
mg, 71 %). 

15 MS nSSP^ : 456.27 (MIT) for C19H15FN9O2 

^H-NMRfDMSO-d^^ S: 3.98 (dd, IH); 4.32 (dd, IH); 4.47 (s.3H); 4.86 (m,2H); 5.19 
(m, IH); 7.46 (m, IH); 7.63 (m, IH); 7.76 (m, IH); 8.15-8.27 (m, 2H); 8.47 (s, IH); 8.93 
(s, IH). 



20 The intermediates for Example 3 were prepared as follows: 
Ethenesulfonvl chloride 

^£ 

A stirred solution of 2-chloroethanesulfonyl chloride (50 g, 0.307 mol) in dry ether (400 xnL) 
was treated at -60 °C to -50 °C under an atmosphere of nitrogen with a solution of 
25 2,6-lutidine (42.2 mL, 0.36 mol) in dry etiier (60 mL) and then with a furtlier portion of dry 
ether (200 mL). The stirred reaction mixture was allowed to warm to room temperature, 
cooled to 0 °C and then treated slowly with dilute aqueoxis sulfuric acid (1%; 125 mL). The 
ethereal phase was separated, washed with dilute aqueous sulfuric acid (1%; 125 mL) and 
brine (2 x 120 mL), dried over magnesium sulfate, and concentrated under reduced pressure 
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(500 inmHg) to give a crude oil that was purified by distillation to give ethenesulfonyl 
chloride (C.S. Rondestveldt, /. Amer. Chem. Soc, 76, 1954, 1926) (24.6 g, 63%), 
b.p. 27.2°C/0.2nnnHg. 

^H-nmr (CDCI3) 5 7.20 (dd, 7= 16.2 and 9.4 Hz, IH), 6.55 (dd, /= 16.2 and 1.7 Hz, IH), and 
5 6.24 (dd, /= 9.4 and 1.7 Hz, IH). 

L2~Dichloroethanesulfonyl chloride 



A stirred solution of chlorine in a solution of ethenesulfonyl chloride (32 g, 0.25 mol) in 



reaction mixture was concentrated under reduced pressure (50 mmHg) and the involatile 
residue was fractionally distilled to give 1,2-dichloroethanesulfonyl chloride (Goldstein et aL 



Zh. Obshch. Khinu, 28, 1958, 2107) (15,5 g, 3 1%), b.p. 75 / 0.7namHg.. 
^H-nmr (CDCI3) 5 5.29 (dd, /= 8.9 and 3.3 Hz, IH), 4.40 (dd, /= 12.4 and 3.3 Hz, IH), and 
15 3.97 (dd, /= 12.4 and 8.9 Hz, IH). 
1-Chloro-l-ethenesulfonyl chloride 



A stirred solution of 1,2-dichloroethanesulfonyl chloride (14.54 g, 73.62 mmol) in dry ether 
(140 mL) was treated at -60 °C to -50 ®C under an atmosphere of nitrogen with 2,6-lutidine 
20 (10.30 mL, 88.34 mmol). The stirred reaction nodxture was allowed to warm to room 

ten5)erature, cooled to 0 and then treated slowly with dilute aqueous sulfuric acid (1%; 50 
mL). The ethereal phase was separated, washed with dilute aqueous sulfuric acid (1%; 2 x 60 
mL) and brine (3 x 60 mL), dried over magnesium sulfate, and concentrated under reduced 
pressure (60 mmHg) to give an oil that was purified by distillation to give 1-chloro-l- 




10 carbon tetrachloride was irradiated at about room temperature. (200W light) for 5 h. The 



CI 




25 ethenesulfonyl chloride (7.2 g, 61%), b.p. 26 °C / 2mmHg. 

^H-nmr (CDCI3) 5 6.70 (d, /= 3.8 Hz, IH) and 6.22 (d, /= 3.8 Hz, IH). 

( 5igV3-r3-Pluoro-4-iodophenvlV5-f 4-chloro- IH- 1 ,2.3-triazol- 1- vhnethvlVl .3-oxazolidiii-2- 



one 



wo 2004/048350 



PCT/GB2003/005091 



-66- 




CI 



A stirred mixture of (51?)-3-(3-fluoro-4-iodopbenyl)-5-azidoiiiet±vyl-l,3--oxazolidiii-2-oiie (1 g, 
28 mmol) and l-chloro-l-ethenesulfonyl chloride (1 g, 6.2 mmol) was heated in a pressure 
tube at 80 for one hour. The reaction mixture was cooled to room tercperature, diluted 
5 with chloroform (15 mL), and heated at 80 °C for an additional 4 hours. The reaction mixture 
was cooled to room teii5)erature and the precipitate was collected by filtration and washed 
with Uttle dichloromethane to yield the title compound as a colorless amorphous solid (725 
mg, 62%). 

MS (ESPy . 423.3 (MIT) for C12H9FIN4O2 
10 ^H-NMR (DMSO^d^^ 5: 3.89 (dd, IH); 4.22 (dd, IH); 4.82 (m,2H); 5.15 (m, IH); 7.15 (m, 
IH); 7.49 (m, IH); 7.82 (m, IH); 8.44 (s, IH). 

(5jeV3-f3-RuQrQ-4-r4.4.5.5-tetramethyl-13.2-dioxaborolan-2-vl^phenylV5-r4-cbloro-lg- 
1 ,2>3-triazol- 1-yImethvlV 1 ,3-oxazolidin-2-one 



15 ' 

A mixture of (5fi)-3-(3-fhioio-4-iodophenyl)-5-(4-cMoro-lff-l,23-triazol-l-ylmethyl)- 

l,3-oxazolidin-2-one (725 mg, 1.7 mmol), bis(priiacolato)diboron (1.09 g, 4.3 mmol), and 

potassium acetate (590 mg, 6 mmol) m dimethylsulfoxide (10 mL) was treated with 

dichloro[l,r]bis(diphenylphosphino)ferrocene]paUadium(II) dichloromethane adduct (90 

20 mg, 0.11 mmol) and allowed to react as described for Example 1 . After 45 minutes the 

reaction mixture was cooled to room temperature, diluted with ethyl acetate and washed with 
aqueous ammoniiun chloride solution. The aqueous layer was extracted two times with ethyl 
acetate and the combiaed organic layers were washed with water, dried over sodium sulfate, 
and evaporated to dryness. The iavolatile residue was purified by chromatography on silica 

25 gel [elution with with hexanesracetone (2: 1)] and further purified by precipitation from 
dichloromediane withhexanes to give the product as a colorless amorphous solid (590 mg 




81 %) that was sufficiently pure for subsequent reactions. 
MS CBSPy , 423 (mt) for C18H21BFN4O4 



wo 2004/048350 



-67- 



PCT/GB2003/005091 



^H-NMR rPMSO-dg^ 5: 1.28 (s, 12H); 3.92 (dd, IH); 4.24 (dd, IH); 483 (m, 2H); 5.16 (m, 
IH); 7.30 (m, IH); 7.39 (m, IH); 7.63 (m, IH); 8.45 (s, IH). 

Example 4; (5jgV343-FIuoro-4-r6-(2-methvl-2H-tetrazol-5-vlVl -oxidoDvridm>3- 
5 vl]phenvl>>5-(ljy-1.23-tria2»l>l-vlmeflivl)-1.3-oxazoKdm-2«on^ 



5-Broiiio-2<2-inethyl-2fl^-tetrazol-5-yl)pyridme (175 tng, 0.73 mM) and 
3-chloroperbenzoic acid (wet, 70%: 0.50 g, 2.05 mM) were dissolved in 1,2-dichloroethane (5 

10 ml) and heated at 80 for 1.5 hours. The mixture was suhmitted directly to silica gel 
chromatography, eluting with 25% acetonitrile ra dichloromethane. 5-Bromo-2-(2-methyl- 
2i¥-tetrazol-5-yl)pyridine 1-oxide was thus obtained as a white solid (165 mg). This material 
was homogeneous by tic analysis and was used in the subsequent step without further 
characterization or purification. 

15 The above sample of pyridine oxide was combined with (5i2)-3-[3-fluoro-4-(4,4,5,5- 
tetrainethyl-l,3,2-dioxaborolan-2-yl)phenyl]-5-(li5r-l,23-tria2»l-^ 
2-one (335 mg, 0.86 mMol, prepared as in Example 1), potassium carbonate (400 mg, 2.9 
mMol), and tetralds(triphenylphosphiDO)palladium(0) (80 mg, 0.07 mMol) and suspended in 
THF (10 nd) and water (1 ml). The mixture was heated at 75 °C for 2 hours, then diluted with 

20 water. The precipitated solids were collected on a filter, rinsed with water, ether and 1: 1 
methylene chloride: hexane and dried in vacuo to give the pure product as an off-white solid, 
134 n^. 

MS relectrospravV 438 (M+1) for C19H16FN9O3 

'H'NMR (300 MHz. DMSO-d^V S: 3.97 (dd, IH); 4.30 (t, IH); 4.49 (s, 3H); 4.86 (d, 2H); 



25 5. 19 (m, IH); 7.43 (dd, IH); 7.61 (dd, IH); 7.68 (dd, IH); 7.77 (t, 2H); 8.06 (d, IH); 8.18 (s, 
IH); 8.68 (s, IH). 




O 
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EmmnleS; f51gV3-r3-Fluoro-4-f6>f2-r2-hvdroxveflivI)-2g-l>2.3.4-tetrazol-5.-vD-3- 
pvridmvl1i)henvl1-5-flg-1.2,3-triazoI-l-YliTiethvDoxazoKdin^ 




5 2-[5-(5-Bromopyridm-2-yl)-2H-tetrazol-2-yl]ethanol (167 mg, 0.62 nmol), (52?)-3-[3-fluoro- 
4-(4,4,5,5-tetraniethyl-l,3,2-dioxaborolaii-2-yl)phenyl3- [(lif-l,2,3-triazol-l- 
yl)methyl]oxazolidin-2-oiie (240 mg, 0,62 ininol) and sodium carbonate (262 mg, 2.47 mmol) 
were dissolved/ suspended in N,N-dnnethyl formamide/ water (5 ml, 10: 1). It was degassed, 
flushed witli nitrogen and tetrakis (triphenylpho spine) palladium (0) (71 mg, 0.061 mmol) 
10 was added. It was heated at 70 **C for 3 hours, cooled to room tenoperature, and the solvent 
was evaporated. Chromatography on silica gel with dichloromethane/ DMF (20: 1) gave the 
required product (198 mg, 71 %) as a colorless solid. 
MS CESPy . 452. 18 (MlT) for C20H18FN9O3 

^H-NMR rDMSQ-d£^ S: 3.97 (m, 3H); 4.31 (dd, IH); 4.70-4.90 (m, 4H); 5.05-5.25 (m, 
15 2H); 7.40-7.80 (m,4H); 8.15-8.30 (m, 3H); 8.93 (s, IH). 

The intermediates for Example 5 were prepared as follows: 

(5ie)-3-r3-flttoro-4-f4.4.5,5-tetramethvl-l,3.2-dioxaboroIan-2-vDphenvll- rflg-1,2.3- 
triazoI-l-vl)methvlloxazolidin-2-one 





20 

(as iaBxan^le 1) 

2-r5-f5-BromoDvridin-2-vl'>-2H-tetrazol-2-vne1hanol 

I 

HO 
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5-BroinD-2-(2H-tetrazol-5-yl)pyridiiie (WO 0194342 Al) (1.2 g, 5.3 mmol) was dissolved/ 
suspended in l-propanol (15 ml), a solution of potassium hydroxide (250 mg, 4.5 mmol) in 1- 
propanol (15 ml) was added and it was heated at 80 ^'C for 1 hour. 2-Bromoethanol (0.344 ml, 
4.8 mmol) was added and it was refluxed for one day. Further potassium hydroxide (270 mg) 
5 and 2-bromoethanol (0.35 ml) were added and the mixture was heated for another 4 hours at 
reflux. Further potassium hydroxide and 2-hromDethanol were added once more and the 
mixture was refluxed for 14 hours. The reaction mixture was filtered through a 0.45 |liM 
membrane and the filter cake was washed with ethanol and dichloronaethane. 
Ouomatography on silica gel withhexanes/ ethyl acetate 1:1 to ethyl actetate gave 0.342 g of 
10 the title con[5)ound (24%), together with 0.225 g of the corresponding IH-tetrazole 
regioisomer. 



^H-NMR nDMSO-d£^ S: 3.90-4.02 (dt, 2H); 4.78 (t, 2H); 5.09 (t, IH); 8.10(m, IH); 8.27 
(dd, IH); 8.88 (d, IH). 

The assignment of structure for the regioisomers is based upon HMBC NMR experiments 
15 with the IH-tetrazole isomer. 

Example 6; f51g^-3-r3-Huoro-4-r6-a-fpropane-13-dioI-2-vl)-lHa.23,4-tetra2ol-5-vlV 
pvridinvl1phenvl1-S-rf4-flttorometfavI-lH-1.23-triazol-l-vl)methvl1oxazoK^^ 



20 2-[5-(5-Bromopyridin-2-yl)-lH-tetrazol-l-yripropane'-l,3-diol (170 mg, 0.57 mmol), (5J?)-3- 
[3-fluoro-4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)phenyl]- [(l^r-l,2,3-triazol-l- 
yl)methyl]oxazolidin-2-one (220 mg, 0.57 mmol) and sodium carbonate (240 mg, 2.27 
mmol) were dissolved/ suspended iu N,N-dimethyl formamide/ water (5 mL, 10: 1). It was 
degassed, flushed with nitrogen and tetrakis (triphenylphospiae) palladium (0) (65 mg, 0.056 

25 mmol) was added. It was heated at 70 °C for 3 hours, cooled to room tenperature, and the 
solvent was evaporated. Chromatography on silica gel with dichloromethane/ DMF (20: 1) 
gave 189 mg product (69 %) as a colorless solid. 

MS (BSPy . 482. 17 (MlT) for C20H18FN9O3 



HO 




OH 
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^H>-NMR rDMSQ-(%^ 8: 3.85-4.00 (m, 5H); 4.31 (dd, IH); 4.86 (m,2H); 5.03(dd, 2H); 
5.19(111, IH); 5,84 (m, IH); 7.46 (dd, IH); 7.62 (dd, IH); 7.73-7.82 (m, 2H); 8.19 (s, IH); 
8.22-8.35 (m, 2H); 8.98 (s, IH). 

The intermediate for Example 6 was prepared as follows: 
5 2-r5-f5-Bromopvridin-2-vlVlH-tetrazol-l-vl1iiropaiie'1.3-dioI 



5-Bromo-2-(2H-tetrazol-5-yl)pyridiiLe 6.56 g (2.5 mmol) (WO 0194342 Al, the free acid 
was generated by dissolving the material obtained following the procedure in WO 0194342 
Al (1 g) in hot water (70 mL, 90 **e); upon addition of HCl (aqueous, IM, 4 mL) and cooling 

10 to room temperature the free acid precipitated, was collected by filtration, washed with water 
and dried under high vacuum to give 0.56 g free acid), triphenyl phosphiae (0.65 g, 2.5 mmol) 
and l,3-bis-(tert-butyl-dunethyl-silanyloxy)-propan-2-ol (0.79 g, 2.5 mmol) (D.P. Curran and 
J.-C. Chao, Synth. Commun. 20, No 22, 1990, 3575-3584) were dissolved/ suspended in dry 
THF (25 mL). It was cooled to O'^C and diisopropylazodicarboxylate (0.49 mL, 2.5 mmol) 

15 was added and the reaction was allowed to warm to room temp, over night. The solvent was 
evaporated under reduced pressure and the residue subjected to chromatography on silica gel 
withhexanes/ ethyl acetate (30:1) to give the bis-silyl ether of the title conq^ound as a mixture 
together with the corresponding 2H-tetrazole regioisomer (809 mg). This mixture was 
dissolved in dry THF (10 mL), cooled to 0°C and tetrabutylammonium fluoride (IM ia THF, 

20 5 mL, 5 mmol) was added drop wise. After one hour solvent was evaporated and the residue 
subjected to chromatography on silica gel with dichloromethane/ acetone (3:1 to 2:1) to give 
318 mg of the title compound and 69 mg of the corresponding regio isomeric 2H-substituted 
tetrazole. The assignment of structure was based on NOE-NMR experiments with the title 



25 ^H-NMR rPMSO-d^ ^ 5: 3.80-3.95 (m, 4H); 5.01 (t, 2H); 5.69 (m, IH); 8.14 (m, IH); 8.35 
(m,lH); 8.94 (m,lH). 




OH 



con5)ound. 
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Example?: (5igV5-ir4-a)ifluoromethvl)-lJy"l,23-triazol-l-vI1methvlV343-fluoro-4^ 
(2-methvl-2H-tetrazol-5-vDpviidin«3-vl1phenvl>-1.3-oxazoKdin-2-one 



(5ie)-5-{[4-(Dmuoromethyl)-li7-l,23-triazol-l-yl]methyl}-3-[3-^ 
5 tetrairiethyl-13,2-dioxaborolan-2-yl)phenyl]-13-oxazoMin-2-one (0.25 g, 0.586 mmol) were 
taken together with 5-bromo~[2-(2-methyl-2H-l,23,4-tetrazol-5-yl)]pyridme (155 mg, 0.645 
mmol) and potassium carbonate (404 mg, 2.93 mmol) and dissolved/ suspended in N,N- 
dimethyl formamide/ water (10 mL, 7: 1) and reacted under catalysis with Tetrakis 
(triphenylphospine) palladium (0) (67 mg, 10 mol %) like described for example 1. 
10 Chromatography on silica gel with ethyl acetate/ hexanes (1:2) gave 200 iDg product as a 
colorless amorphous solid. 

MS (BS¥) : 472.15 (MH-') for C20H16F3N9O2 

^H-NMRfDMSOd^^ S: 3.98 (dd, IH); 4.32 (dd, IH); 4.47 (s, 3H); 4,88 (d, 2H); 5.22 (m, 
IH); 7.05-7.42 (t,br,lH); 7.46 (m, IH); 7.60 (m, IH); 7,75.(m,lH); 8.15-8.24 (m, 2H); 
15 8.65 (s. IH); 8.93 (s, IH). 

The intermediates for Example 7 were prepared as follows: 

(52gV5-^r4-fDifluoromethvl)"lg-1.23-tria2oia-vl1methvII>3-r3->fluoro->4-f4 
tetrameth.vl-l,3,2-dioxaboroIaii-2-vl)phenvn-1.3"Oxazolidiii-2-one 



(5iJ)-5- { [4-(Difluoromethyl)-li?- 1,2,3-triazol- l-yl]methyl}-3-(3-fluoro-4-iodophenyl)-l ,3- 
oxazolidin-2-one (2.56 g, 5.84 nomol), bis(piQacolato)diboron (3.71 g, 14.6 mmo^), potassium 
acetate (2.0 g , 20.44 mnool), and 1,1 -[bis(diphenylphosphmo)feiTOcene3 
dichloropaIladiuin(II) dichoromethane complex (0.427 g, 0.584 mmol) were suspended in 
25 DMSO (10 ml). The mixture was heated at 80 **C for 90 nainutes to give a clear black 




F 



20 
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solution. After cooling down to room temperature, ethyl acetate (150 ml) was then added and 
the mixture was filtered throxigh celite, washed with saturated brine (2 x 100 ml), dried over 
sodium sulfate and concentrated to dryness. The dark residue was dissolved in 
dichloromethane(20ml), followed by slow addition of hexanes(lOOml), the resulting 
5 precipitate was filtered and washed with 5% dichloromethane in hexanes and collected as the 
desiired prodiict(1.73g) which was used directly as au iutermediate without further 
purification. 

^H-NMR (TDMSO-d^^ 5: 1.12 (s, 12H); 3.88 (dd, IH); 4.23 (dd, IH); 4.84 (m, 2H); 5.14 (m, 
IH); 6.80^7.20 (t, br, IH); 7.14 (m, IH); 7.28 (m, IH); 7.51 (m,lH); 8.45 (s, IH). 

10 f5jg)-5-ir4-fDifluoromethvlVlH-l,2,3-Mazol-l-vl1methvU-3>f3-flttoro-44^^ 
oxazolidin'2"One 

F 

1 - { [(51?)-3-(3-Ruoro-4-iodopheiiyl)-2-oxo- 1 ,3-oxazolidin-5-yl]methyl}- IH- 1 ,2,3-triazole-4- 
carbaldehyde (3.6 g, 8.65 mmol) and [Bis(2-methoxyethyl)ainiao]-sulfur trifluoride (2,3 g, 
15 10.38 mmol) were mixed in dry dichloromethane(20ml), followed by the addition of 
ethanol(20ul), the reaction mixture was then refluxed for 14 hours, cooled down to room 
temperature, washed with saturated aqueous sodium bicarbonate solution and dried over 
anhydrous magnesixmi sulphate. The concentrated crude sample was then purified by column 
chromatography eluted with hexanes/ethylacetate(l. 5:1) to give the title con5)ound(2.58 g). 

20 MS (ESPV 439.02 (MH^) for C13H10F3IN4O2 

iHJ3mj3BMSQzd^& 4,02 (dd, lH); 4.40 (dd,lH); 5,03 (d,2H); 5,30 (m, IH); 
7,15--7.53(t, hr, IH); 7.28 (dd, IH); 7.6 (dd,lH); 7.95 (t, IH); 8.70 (s, IH). 
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14rf5/g>-3-f3-Fluoro-44odopheiivl)-2-oxo-13-oxazoMin-5-vrmethvl>^ 
4-carbaIdehvde 



(52?)-3-(3-Fluoro-4-iodopheiiyl)"5-[(4-]iydroxyinetliyl- IH- 1 ,2,3-triazol- 1- 
5 yl)methyl]oxazolidin-2-oiie(5.7g, 13.6 mmol) and manganese oxide(3.56g, 40.9ixmaol) were 
mixed and heated up to 100°C in dry 1,4-dioxane for 48 hours, than the mixture was cooled 
down to 70°C aad filtered through celite. The filtrate was concentrated and dissolved in 5% 
methanol in dichloromethane, hexaneses was added and the formed precipitates were filtered 
and collected as the title compound(3.6g). 



10 MS CESPy . 416.91 (MiT) for C13H10FIN4O3 

^H-NMR (DMSO-d^> 5: 3.87 (m, IH); 4.18 (dd, IH); 4,85 (d, 2H); 5.15 (m, IH); 7.12 (d, 
IH); 7.42 (d, IH); 7.8 (dd,lH); 8.88 (s, IH); 10.01 (s, IH). 

r5jgV3-r3-FluorO"44odoDhenvD"5-rf4-hvdroxvmethvl-lH-l,2,3-Mazo^ 
15 vl>methvIloxazolidin-2-one 



(5^)-3-(3-Fluoro-4-iodophenyl)-5-Cazidomethyl)oxazolidin-2-one (10 g, 28 mmol) was 
dissolved in acetonitrile (80 mL). Propargyl alcohol (3.2 mL, 56 mmol) was added and then 
Cul (526 mg, 2.8 mmol) and it was stirred overnight. The solidified reaction mixture was 
20 extracted with ethyl acetate/ acetonitrile, washed with water and dried over noagnesium 



sulfate. Evaporation of solvent under vacuum gave 12.3 g crude product (quantitative). 

MS (BSP) : 419.13 (MH^) for C13H12FIN4O3 

^H-NMR rOMSO-d^^ 5: 3.88 (dd, IH); 4,23 (dd, IH); 4.51 (d, 2H); 4.80 (m, 2H); 5.14 (na, 
IH); 5.22 (dd, IH); 7.16 (m, IH); 7.51 (m, IH); 7.83 (m, IH); 8.01 (d, IH). 




H 




OH 



25 
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ExampleS: (5ie)-343-Fluoro-442-methvl-6-(4-methvl-lg-l,23-triazol-l-vl^p^ 
vllDhenvl>-5-fljtf-ia,3-triazol-l-vlmethvlV1.3-oxazolidin-2-6iie 



F 

3-BronK)-2-iiiethyl-6-(4-methyl-lJy-l,23-triaz (196 mg, 0.773 nmol), (5ie)-3- 

5 [3-fliK)ro-4-(4,4,5,5-tetramethyl- l,3>dioxaborolan-2-yl)pte^ 1 ,2,3-tria2ol- 1- 

ylinethyl)-l,3-oxa2oUdin-2-one (300 mg, 0.773 nmool), potassium carbonate (320 mg, 2.31 



and suspended in DMF (3 ml) and water (0,3 ml). The noixture was heated at 80 **C for 2 
hours, then diluted with water to 7 mL The solids were collected, rinsed with water and 
10 resuspendedinwarmDMSO(3ml). The sixspension was diluted with dichloromethane (5 
ml) and ether (4 ml). The solid was collected, rinsed with ether and methanol, and dried in 
vacuo to give the pure product as a white solid, 1 10 mg. 



MS rAPCD: 435 (M+1) for CziHigNsOaF 

NMR(DMSQ-d^^ S: 2.36 (s, 3H); 2.41(s, 3H); 3.95 (dd, IH); 4.31 (t, IH); 4.88 (d, 2H); 5.15- 
15 5.24 (m, IH); 7.44 (dd, IH); 7.50 (t,lH); 7.62 (dd, IH); 7.79 (d, IH); 7.95 (q, 2H); 8.20 (d, 
IH); 8.61 (d, IH). 

The intermediates for the above compound was made as follows: 
3>Bromo-2-methvl-6-f4-methvl> IH- 1 ,23-tria2Ql- 1- vDpvridine 



To a sohition of 6-anQino-3-bromo-2-methylpyridiQe (LO g, 5.3 mmol) in methanol (20 nal) 
was added diisopropylethylamine (2.8 ml, 16.0 mmol) at room tercperature. The solution was 
stirred for lOmin., [(l£)-2,2-dichloro-l-methylethylidene]hydrazide-4-methyl- 
benzenesulfonic acid (2.0 g, 6.95 mmol) was added at 4°C and the reaction mixture was 
25 stirred over weekend at room temperature. The solvent was evaporated in vacuo and the 
residue purified by chromatography on silica gel elutiug with 25% ethyl acetate in hexane to 
give the title conopound (758 mg). 

MS (APCT) : 254 (M+1) for C9H9BrN4 




mmol), and tetrakis(triphenylphosphino) palladium(0) (89 mg, 0.077 mmol) were combined 



20 
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^H-NMRnPMSQ-dA^ S: 2.34 (s, 3H); 2.64 (s, 3H); 7.83 (d, 2H); 8.26 (d, IH); 8.56 (s,lH). 



r5/gV3-r3-Fluoro-4-r4.4.5.5-tetramethvl-1.3.2-dioxabQrolan-2-vl^phenvl1-5-ri^ 
1 - ylmetby 1) - 1 , 3 •• o xazolidin- 2-0116 
see Example 1 
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Claims 

1. A coinpouad of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
5 hydrolysable ester thereof, 




D E 

wherein in D and E the phenyl ring is attached to the oxazolidinone in (I); 
Rib is HETl or HET2, wherein 

i) HETl is an N-linked 5-membered, fully or partially unsaturated heterocyclic ring, 

15 contaroing either (i) 1 to 3 further nitrogen hetero atoms or (ii) a fiarther heteroatom selected 
from O and S together with an optional furdier nitrogen heteroatom; which ring is optionally 
substituted on a C atom, other than a C atom adjacent to the Imking N atom, by an oxo or 
thioxo group; and/or which ring is optionally substituted on any available C atom, other than a 
C atom adjacent to the linkiug N atom, by a substituent selected from RT as hereinafter 

20 defined and/or on an available nitrogen atono, other than a N atom adjacent to the linVi-ng N 
atom, (provided that the ring is not tliereby quatemised) by (l-4C)alkyl; 

ii) HET2 is an N-linked 6-naembered di-hydro-heteroaryl ring containing up to three nitrogen 
heteroatoms in total (including the linking heteroatom), which ring is substituted on a suitable 
C atona, other than a C atom adjacent to the linking N atom, by oxo or thioxo and/or which 

25 ring is optionally substituted on any available C atom, other than a C atom adjacent to the 
linking N atom, by one or two substituents independently selected fromRT as hereinafter 
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defined aad/or on an available nitrogen atom, other than a N atom adjacent to the Imkmg N 
atom, (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
RT is selected jfrom a substituent from the group; 

(RTal) hydrogen, halogen, (l-4C)aIkoxy, (2-4C)a]kenyloxy, (2-4C)alkenyl, 
5 (2-4C)a]kynyl, (3-6C)cycloa]kyl, (3-6C)cycloaIkenyl, (l-4Qa]kylthio, amino, azido, cyano 
and nitro; or 

(RTa2) (l-4C)aIkylamino, di-(l-4Qa]kylamino, and (2-4C)alkenylamdno; 
or RT is selected from the group 

(RTbl) (l-4C)aIkyl group which is optionally substituted by one substituent selected 
10 from hydroxy, (l-4C)aIkoxy, (l-4C)alkylthio, cyano and azido; or 

(RTb2) (l-4C)aIk:yl group which is optionally substituted by one substituent selected 
from (2-4C)a]kenyloxy, (3-6C)cycloalkyl,and (3-6C)cycloaIkenyl; 
or RT is selected from the group 

(RTc) a fuUy saturated 4-membered monocyclic ring containing 1 or 2 heteroatoms 

15 independently selected from O, N and S (optionally oxidised), and linked via a ring nitrogen 
or carbon atom; 

and wherein at each occurrence of an RT substituent contairiing an aUcyl, alkenyl, alkynyl, 
cycloalkyl or cycloalkenyl moiety in (RTal) or (RTa2), (RTbl) or (RTb2), or (RTc) each 
such moiety is optionally substituted on an available carbon atom with one, two, three or more 

20 substituents iadependently selected fromF, CI, Br, OH and CN; 

R2a and R^a are independently selected from H, CF3, OMe, SMe, Me and Et; 

R^b and R^h are iadependently selected fromH, F, CI, CF3, OMe, SMe, Me and Et; 

Rsa is selected fromH, (l-4C)a]kyl, cyano, Br, F, CI, OH, (l-4C)alkoxy, -S(0)n(l-4C)aIkyl 

(whereian= 0, 1, or 2), amino, (l-4C)a]kylcarbonylamino, nitro, -CHO, -CO(l-4C)aIkyl, 

25 -CONH2 and -CONH(l-4C)alkyl; 

R4 is selected fromR^a and R^b whereia 

Rtais selected from azido, -NR7R8, ORio, (l-4C)a]kyl, (l-4C)alkoxy, (3-6C)cycloalkyl, 
-(CH2)k-R9, ARl, AR2, (l~4C)allcanoyl, -CS(l-4C)alkyl, -C(=W)NRvRw [whereia W is O or 
S, Rv and Rw are independently H, or (l-4C)alkyl ], -(C=0)rR6, -COO(l-4C)alkyl, 
30 -C=OARl, -C=OAR2, -COOARl, S(0)n(l-4C)a]kyl (wherein n= 1 or 2), -S(0)pARl, 
-S(0)pAR2 and 

-C(=S)0(l-4C)alkyl; wherein any (l-4C)aIkyl chain naay be optionally substituted by 
(l-4C)a]kyl, cyano, hydroxy or halo; p = 0,1 or 2; 
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R4b is selected fcomHET-3; 

Re is selected fix)m hydrogen, (l-4C)a]koxy, amino, (l-4C)a]kylaniino and 
hydroxyC 1 -4C)aIk:ylanmio ; 
k is 1 or 2; 
5 1 is 1 or 2; 

R? and Rs are independently selected firomH and (l-4C)a]kyl, or wherein R? and Rg taken 
together with the nitrogen to which they are attached can form a 5-7 membered ring 
optionally with an additional heteroatom selected from N, O, S(0)n (wherem n = 1 or 2) in 
place of 1 carbon atom of the so formed ring; wherein the ring may be optionally substituted 

10 by one or two groups independently selected from (l-4C)aIkyl, (3-6C)cycloalkyl, (1- 
4C)a]kanoyl, -COO(l-4C)aIkyl, .S(0)n(l-4C)a]kyl (wherein n = 1 or 2), ARl, AR2, , 
-0=OAR1, -C=OAR2, -COOARl, -CS(l-4C)a]kyl, -C(=S)0(l"4C)a]kyl, -C(=W)NRvRw 
[wherein W is O or S, Rv and Rw are independently H, or (l-4Qa]kyl], -S(0)pARl and 
-S(0)pAR2; wherein any (l-4C)alkyl, (3-6C)cycloalkyl or (l-4C)a]kanoyl group may be 

15 optionally substituted (except on a carbon atom adjacent to a heteroatom) by one or two 
substituents selected from (l-4C)aIkyl, cyano, hydroxy, halo, amino, (l-4C)aIkylairuno and 
di(l-4C)aIkylamino; p = 0,1 or 2; 
R9 is iadependently selected from Rpa to R9d below: 

Rpa: ARl, AR2, AR2a, AR2b, ARB, ARSa, ARSb, AR4, AR4a, CYl, CY2; 

20 R9b; cyano, carboxy, (l-4C)alkoxycarbonyl, -C(=W)NRvRw [wherein W is O or S, Rv and 
Rw are independently H, or (l-4C)alkyl and whereia Rv and Rw taken together with the 
amide or thioamide nitrogen to which they are attached can form a 5-7 membered ring 
optionally with an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom 
of the so formed ring; whereia when said riag is a piperaziae ring, the riug may be optionally 

25 substituted on the additional nitrogen by a group selected from (l-4C)alkyl, (3-6C)cycloaIkyl, 
(l-4C)a]kanoyl, -.COO(l-4C)alkyl, -S(0)n(l-4C)alkyl (wherein n= 1 or 2), -COOARl, 
-CS(l-4C)aIkyl and -C(=S)0(l-4C)alkyl; wherein any (l-4C)alkyl, (3-6C)cycloaIkyl or (1- 
4C)alkanoyl group may itself optionally be substituted by cyano, hydroxy or halo)], ethenyl, 
2-(l-4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2- 

30 nitro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)alkylanainocarbonyl)ethenyl, 

2-((l-4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
R9C: (l-6C)aIkyl 

{optionally substituted by one or more groups (including geminal disubstitution) each 
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independeutly selected from hydroxy, (l-lOC)alkoxy, (l-4C)alkoxy-(l-4C)a]koxy, 
(l-4C)a]koxy-(l-4C)a]koxy-(l-4C)a]koxy, (l-4C)a]kylcarbonyl, phosphoryl [-0-P(0)(0H)2, 
and mono- and di-(l-4C)a]koxy d^ivatives thereof], phosphiryl [-0-P(0H)2 and mono- and 
di-(l-4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
5 selected from carboxy, phosphonate [phosphono, -P(0)(0H)2, and mono- and 

di-(l-4C)alkoxy derivatives thereof], phosphinate [-P(OH)2 and mono- and di-(l-4C)a]koxy 
derivatives thereof], cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)a]koxy- 
(l-4C)aIkoxycarbonyl, (l-4C)alkoxy-(l-4C)aIkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamiQO, 
di((l-4C)alkyl)amino, (l-6C)a]kanoylamino-, (l-4C)alkoxycarbonylamino-, N-(l-4C)a]kyl- 
10 N-(l-6C)a]kanoylamino-, -C(=W)NRvRw [wherein W is O or S, Rv and Rw are as 

hereiabefore defined], (=NORv) wherein Rv is as hereinbefore defined, (l-4C)aIkylS(0)pNH, 
(l-4C)aIkylS(0)p-((l-4C)aIkyl)N-,fluoro(l-4C)alkylS(0)pNH-, 

fluoro(l-4C)a]kylS(0)p((l-4C)alkyl)N-, (l-4C)aIkylS(0)q-, CYl, CY2, ARl, AR2, AR3, 

AR1-0-, AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-, AR2-NH-, 
15 AR3-NH- (p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of 

AR2 and AR3 containing groups}; wherein any (l-4C)alkyl present in any substituent on R9C 

may itself be substituted by one or two groups independently selected from cyano, hydroxy, 

halo, amino, (l-4C)alkylamino and di(l-4C)alkylamino, provided that such a substituent is 

not on a carbon adjacent to a heteroatom atom if present; 
20 R9d: Ri4C(0)0(l-6C)alkyl- wherein Ru is ARl , AR2, (l-4C)aIkylamino, benzyloxy- 

(l-4C)a]kyl or (l-10C)a]kyl {optionally substituted as defined for (R9C)}; 

Rio is selected from hydrogen, R9C (as hereinbefore defined), (l-4C)acyl and 

(l-4C)aIkylsulfonyi; 

HET-3 is selected from: 

25 a) a 5-membered heterocyclic riog contining at least one nitrogen and/or oxygen ia which any 
carbon atom is a C=0 , C=N, or C=S group, whereia said ring is of the formula HET3-A to 
HET3-E below: 
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/ A 



HET3-A 



HET3-B 



HET3-C 



M M 

HET3-D HET3-E 

b) a carbon-linked 5- or 6-meinbered heteroaromatic ring containing 1, 2, 3, or 4 heteioatoms 
independently selected from N, O and S selected from HBT3-F to HET3- Y below: 




(R,a)m 




HET3-J 




R^a)m 



(R,a)m 





R^a)m /< 



N— ^(R,a)m 



/ (R^a)m 

V4 



HET3-L 



N— N 



HET3-M 
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N 




(Ria)m 
HET3-N 

HET3-R 




Ria)m 



N 



(Ria)m 
HET3-P 



I 21 




S /(R^a)m 
N (R,a)m N-N ' 



HET3-S 



HET3-T 




g /(Ria)m 



(R 



\V 7/ 

N-N 
HET3-Q 



ia)m N— N^ ' 



R, 

HET3-U 



21 



(R,a)mN-N^ / "^H^ 



HET3-V 



HET3-W 



HET3-X 



N= 



HET3-Y 



c) amtiogen-linked 5- or 6-ineiQbered heteroaiomadc ring containiag 1, 2, 3, or 4 
heteroatoms independently selected fromN, O and S selected £romBET3-Z to HET3-AH 
5 below: 

(R,a)m ^ 



(R,a)m N-N 



HET3-2 



N— N 
HET3-AA 



(R^a)m N— N. 



HET3-AB HET3-AC 



(R^a)m 

N— N 



(R^a)m 
HET3-AD 



7 



HET3-AE 



(R^a)m 



— "j 

N 



(R^a)m 
HET3-AF 




N 



(Ria)m 
HET3-AG 



(R^a)m 
HET3-AH 



wherein in HBT-3, Ria is a sabstituent on carbon; 
Ria is iadependently selected from Rial to Ria5 below: 



wo 2004/048350 



-82. 



PCT/GB2003/005091 



Rial: ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl, CY2; 
Ria2: cyano, carboxy, (l-4C)a]koxycarboiiyl, -C(=W)NRvRw [whereia W is O or S, Rv and 
Rw are independently H, or (l-4C)a]kyl and wherein Rv and Rw taken together with the 
amide or thioamide nitrogen to which they are attached can form a 5-7 naembered ring 
5 optionally with an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom 
of the so formed ring; wherein when said ring is a piperazine ring, the ring may be optionally 
substituted on the additional nitrogen by a group selected from (l-4C)a]kyl, (3-6C)cycloalkyl, 
(l-4C)a]kanoyl, -COO(l-4C)a]kyl, -S(0)n(l-4C)alkyl (wherein n = 1 or 2), -COOARl, 
-CS(l-4C)a]kyl) and -C(=S)0(1.4C)alkyl; wherein any (l-4C)alkyl, (l-4QaIkanoyl and 

10 (3-4C)cycloaIk:yl substituent may itself be substituted by cyano , hydroxy or halo, provided 
that, sxich a substituent is not on a carbon adjacent to a nitrogen atom of the piperazine ring], 
ethenyl, 2-(l-4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)a3kyl)ethenyl, 
2-nitroethenyl, 2-nitro-2-((l-4C)a3kyl)etiienyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 
2-((l-4C)a]koxycarbonyl)eth0nyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 

15 Ria3: (l-10C)aIkyl 

{optionally substituted by one or more groups (including geminal disubstitution) each 
independently selected from hydroxy, (l-10C)a]koxy, (l-4C)alkoxy-(l-4C)a]koxy, 
(l-4C)a]koxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)aIkylcarbonyl, phosphoryl [-0-P(0)(0H)2, 
and mono- and di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and .mono- and 

20 di-(l-4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected from carboxy, phosphonate [phosphono, -P(0)(6H)2, and mono- and 
di-(l-4C)aIkoxy derivatives thereof}, phosphinate [-P(OH)2 and mono- and di-(l-4C)alkoxy 
derivatives thereof], cyano, halo, trifluoromethyl, (l-4C)aIkoxycarbonyl, (l-4C)alk:oxy- 
(l-4C)a]koxycarbonyl, (l-4C)aIkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l~4C)alkylamino, 

25 di((l-4C)alkyl)amino, (l-6C)alkanoylamiao-, (l-4C)a]koxycarbonylamino-, N-(l-4C)aIkyl- 
N-(l-6C)alkanoylamino-, -C(=W)NRvRw [whereia W is O or S, Rv and Rw are 
independently H, or (l-4C)a]kyl and wherein Rv and Rw taken together with the amide or 
thioamide nitrogen to which they are attached can form a 5-7 membered ring optionally with 
an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom of the so 

30 formed ring; wherein when said ring is a piperazine ring, the ring may be optionally 

substituted on the additional nitrogen by a group selected from (l-4C)alkyl, (3-6C)cycloalkyl, 
(l-4C)a]kanoyl, -COO(l-4C)a]kyl, -S(0)n(l-4C)alkyl (wherein n= 1 or 2), -COOARl, 
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-CS(l-4C)a]kyl and -C(=S)0(l-4C)a]kyl], (=NORv) wherein Rv is as hereinbefore defined, 
(l-4C)a]kylS(0)pNH-, (l-4C)aIk:ylS(0)p-((l-4C)alkyl)N-, fluoro(l-4C)a]kylS(0)pNH-', 
fluoro(l-4C)aIkylS(0)p((l-r4C)a]kyl)N-, (l-4C)a]kylS(0)q-, CYl, CY2, ARl, AR2, AR3, 
AR1-0-, AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-, AR2-NH-, 
5 AR3-NH- (p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of 
AR2 and AR3 containing gronps}; whereia any (l-4C)alkyl, (l-4C)alkanoyl and (3- 
6C)cycloalkyl present in any substituent on Ria3 may itself be substituted by one or two 
groups independently selected from cyano, hydroxy, halo, amino, (l-4C)alkylamino and 
di(l-4C)alkylarmno , provided that such a substituent is not on a carbon adjacent to a 

10 heteroatom atom if present; 

Ria4: Ri4CCO)0(l-6C)a]kyl- wherein Rw is ARl, AR2, AR2a, AR2b, (l-4C)a]kylainino, 
benzyloxy-(l-4C)alkyl or (l-lOC)alkyl {optionally substituted as defined for (Ria3)}; 
Ria5: F, CI, hydroxy, mercapto, (l-4C)alkylS(0)p- (p = 0,1 or 2), -NR7R8 (wherein R7 and 
Rs are as hereinbefore defined) or -ORio (where R.10 is as hereinbefore defined); 

15 m is 0, 1 or 2; 

R21 is selected fix>m hydrogen, methyl [optionally substituted with cyano, trifluoromethyl, 
-C=WNRvRw (where W, Rv and Rw are as hereinbefore defined for Ria3), 
(l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alk:oxy-(l-4C)aIkoxy- 
(l-4C)alkoxycarbonyl, CYl, CY2, ARl. AR2, AR2a, AR2b (not linked through nitrogen) or 
20 AR3], (2-10C)alkyl [optionally substituted other than on a carbon attached to the HET-3 ring 
nitrogen with one or two groups indq)endently selected from the optional subsituents defined 
for Ria3] and Ri4C(0)0(2-6C)a]kyl- ,wherein R14 is as defined hereinbefore for Ria4 and 
wherein Ri4C(0)0 group is attached to a carbon other than the carbon attached to the HCET-3 
ring nitrogen; 

25 R22 is cyano, -CORu, -COOR12, -CONHR12, -CON(Ri2)(Ri3), -SO2R12 (provided that R12 is 
not hydrogen), -SO2NHR12, -S02N(Ri2)(Ri3) or NO2, wherein R12 and R13 are as defined 
hereinbelow; 

R12 and Ri3 are independently selected from hydrogen, phenyl (optionally substituted with one 
or more substituents selected from halogen, (l-4C)aIkyl and (l-4C)alkyl substituted with one, 
30 two, three or more halogen atoms) and (l-4C)alkyl (optionally substituted with one, two, 
three or more halogen atoms), or for any N(Ri2)(Ri3) group, R12 and R13 may be taken 
together with the nitrogen to which they are attached to fomi a 5-7 membered ring optionally 
with, an additional heteroatom selected from N, O, S(0)n in place of 1 carbon atom of the. so 
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formed ring; wherein tJae ring may be optionally substituted by one or two groups 
independently selected from (l-4C)a]kyl (optionally substituted on a carbon not adjacent to 
the nitrogen by cyano, hydroxy or halo), (3-6C)cycloa]kyl, (l-4C)a]kanoyl, -COO(l-4C)a]kyl, 
-S(0)n(l-4C)a]kyl (wherein n = 1 or 2), ARl, AR2, , -C=OARl, -OOAR2, -COOARl, 

5 -CS(l-4C)a]kyl, -C(=S)0(l-4C)alkyl, -C(=W)NRvRw [wherein W is O or S, Rv and Rw are 
independently H, or (l-4C)alkyl ], -S(0)pARl and -S(0)pAEi2; wherein any (l-4C)alkyl 
chain may be optionally substituted by (l-4C)aIlcyl, cyano, hydroxy or halo; p = 0,1 or 2; 
ARl is an optionally substituted phenyl or optionally substituted naphthyl; 
AR2 is an optionally substituted 5- or 6-membered, fully unsaturated (Le with the maximum 

10 degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms 

iadependently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 
AR2a is a partially hydrogenated version of AR2 (Le. AR2 systems retaioing some, but not 
the full, degree of unsaturation), Imked via a ring carbon atom or linked via a ring nitrogen 

15 atom if the ring is not thereby quatemised; 

AR2b is a fully hydrogenated version of AR2 (le. AR2 systenas having no unsaturation), 
linked via a ring carbon atom or linked via a ring nitrogen atom; 
AR3 is an optionally substituted 8-, 9- or lO-membered, fully unsaturated (i.e with the 
tnayirmim degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms 

20 iadependently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom in either of the rings comprising the bicyclic system; 
AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not 
the fuU, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quatemised, in either of the rings comprising the bicyclic 

25 system; 

AR3b is a fully hydrogenated version of AR3 (i.e. ARB systems having no unsaturation), 
linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 
comprising the bicyclic system; 

AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the 
30 maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom in any of the rings comprising the tricyclic system; 
AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not 
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the full, degree of unsaturation), linked via a ring carbon atoin, or linked via a ring nitrogen 
atom if the ring is not thereby quatemised, in any of the rings con5)rising the tricyclic system; 
CYl is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring; 
CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring; 
5 wherein; optional substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, 
CYl aad CY2 are (on an available carbon atom) up to three substituents independently 
selected from (l-4C)alkyl {optionally substituted by substituents selected independently fironi 
hydroxy, trifluoromethyl, (l-4C)alkylS(0)q- (q is 0, 1 or 2), (l-4C)aIkoxy, 
(l-4C)a]koxycarbonyl, cyano, nitro, (l-4C)alkanoylamino, -CONRvRw or -NRvRw}, 

10 trifluoromethyl, hydroxy, halo, nitro, cyano, thiol, (l-4C)aIkoxy, (l-4C)alkanoyloxy, 
dimethylanoinomethylenearninocarbonyl, di(N-(l-4C)aIkyl)aminomethylimino, carboxy, 
(l-4C)alkoxycarbonyl, (l-4C)alkanoyl, (l-^4C)aIkylS02amino, (2-4C)alkenyl {optionally 
substituted by carboxy or (l-4C)alkoxycarbonyl}, (2-4C)alkynyl, (l-4C)alkanoylamiDO, oxo 
(=0), thioxo (=S), (l-4C)aIkanoylaniino {the (l-4C)a]kanoyl group being optionally 

15 substituted by hydroxy}, (l-4C)alkyl S(0)q- (q is 0, 1 or 2) {the (l-4C)alkyl group being 
optionally substituted by one or more groups independently selected from cyano, hydroxy and 
(l-4C)a]koxy }, -CONRvRw or -NRvRw [whereia Rv.is hydrogen or (I-4C)alkyl; Rw is 
hydrogen or (I-4C)a]kyl]; 

and further optional substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, 
20 AR4a, CYl and CY2 (on an available carbon atom), and also on alkyl groups (unless 
radicated otherwise) are up to three substituents independently selected fix)m 
trifluoromethoxy, benzoylamino, benzoyl, phenyl {optionally substituted by up to three 
substituents independently selected from halo, (l-4C)a]koxy or cyano}, furan, pyrrole, 
pyrazole, imidazole, triazole, pyrimidiDe, pyridazine, pyridiae, isoxazole, oxazole, isothiazole, 
25 thiazole, thiophene, hydroxyimino(l-4C)a]kyl, (l-4C)alkoxyimino(l-4C)aIkyl, 

halo-(l-4C)alkyl, (l-4C)a]kanesulfonamido, -SOaNRvRw [wherein Rv is hydrogen or 
(l-4C)aIkyi; Rw is hydrogen or (l-4C)alkyl] ; and 

optional substituents on AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4 and AR4a are (on an 
available nitrogen atom, where such substitution does not result ia quatemization) 
30 (l-4C)aIkyl, (l-4C)alkylcarbonyl {wherein the (l-4C)a]kyl and (l-4C)aIkylcarbonyl groups 
are optionally substituted by (preferably one) substituents independently selected from cyano, 
hydroxy, nitro, trifluoromethyl, (l-4C)alkyl S(0)q- (q is 0, 1 or 2), (l-4C)a]koxy, 
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(l-4C)a]koxycarbonyl, (l-4C)alkaiioylamiiLO, -CONRvRw or -NRvRw [wlierein Rv is 
hydrogen or (l-4C)a]kyl; Rw is hydrogen or (l-4C)a]kyl] }, (2-.4C)a]kenyi, (2-4C)alkynyl, 
(l-4C)alkoxycarbonyl or oxo (to form an N-oxide). 

5 2. A compound of the formula (I) as claimed in claim 1, or a pharmaceutically- 
acceptable salt, or an in- vivo hydroloysable ester thereof, wherein Rib is HETl wherein 
HETl is selected from the structures (Za) to (Zf), 




(Zd) (Ze) (Zf) 

10 

wherein u and v are independently 0 or 1 and RT selected from: 



(a) 


hydrogen; 


(b) 


halogen; 


(c) 


cyano; 


15 (d) 


(l-4C)a]kyl; 


(e) 


monosubstituted (l-4C)aIkyl; 


(f) 


disubstituted (l-4C)a]kyl, and 


(g) 


trisubstituted (l-4C)alkyL 



20 3. A compound of the formula (I) as claimed in claim 1 or claim 2, or a 

pharmaceutically-acceptable salt, or an in- vivo hydroloysable ester thereof, wherein R4 is R^b. 

4, A coii5)ound of the formula (I) as claimed in any preceding claim or a 
pharmaceutically-acceptable salt, or an in- vivo hydroloysable ester thereof, wherein HET-3 is 
25 selected from HET3-T, HET3-V, HET3-Y and HET-3-W. 
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5. A coii5)0\uid of the formula (I) as claimed in any preceding clann, or a 
pharmaceutically-acceptable salt, or an in- vivo hydroloysable ester thereof, wherein HET-3 is 
selected fromHBT3-V and HET3-Y, 

5 6. A compound of the formula (I) as claimed in any precediag claim, or a 

pharmaceutically-acceptable salt, or an in-vivo hydroloysable ester thereof, wherein Ria is 
Ria3. 

7. A compound of the formula (I) as claimed in any precediag claim, or a 

10 pharmaceutically-acceptable salt, or an in-vivo hydroloysable ester thereof, wherein group C 
is group D. 

8. A con5)ound of the formula (I) as claimed in any preceding claim, or a 
pharmaceutically-acceptable salt, or an iu-vivo hydroloysable ester thereof, whereiu group C 

15 is group E. 

9. A con5>ound.of the formula (I) or a pharmaceutically-acceptable salt or an in-vivo 
hydroly sable ester thereof, as claimed in Claim 1, wherein group C is group E; R2a and Rfia 
are both hydrogen; R2b and R^b are independently hydrogen or fluoriue; and R4 is HBT3-V, 

20 Rib is selected fix3mZd and Zf, u and v are independently 0 or 1 and RT is selected from 
hydrogen, halogen, cyano, methyl, fluoromethyl, choromethyl, bromomethyl, cyanomethyl, 
azidomethyl, hydroxymethyl, diQuoromethyl, and trifluoromethyL 

10. A compound of the formula (la) as claimed in any preceding claim, or a 
25 pharmaceutically-acceptable salt, or an in-vivo hydroloysable ester thereof. 




(la) 

11. A pro-drug of a conq^ound as claimed in any one of the previous claims. 

30 
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12 A met±Lod for producing an antibacterial effect ia a warm blooded aniTnal which 
comprises admioistering to said animal an effective amount of a compound of the invention as 
claimed ia any one of claims 1 to 11, or a pharmaceutically-acceptable salt, or in- vivo 
hydrolysable ester thereof. 

5 

13. A compound of the iavention as claimed in any one of claims 1. to 1 1» or a 
pharmaceutically-acceptable salt, or ia-vivo hydrolysable ester thereof, for use as a 
medicament. 

10 14. The use of a conqpound of the iavention as claimed ia any one of claims 1 to 11, or a 
pharmaceutically-acceptable salt, or ia-vivo hydrolysable ester thereof, in the manufacture of 
a medicament for use ia the production of an antibacterial effect ia a warmblooded animal. 

15. A pharmaceutical con5)osition which con5)rises a compound of the iavention as 
IS claiaied in any one of claims 1 to 1 1, or a pharmaceutically-acceptable salt or an in- vivo 

hydrolysable ester thereof, and a phannaceutically-acceptable diluent or earner. 

16. A process for the preparation of a cort5)ound of formula (I) as claimed ia claim 1 or 
pharmaceuticaUy acceptable salts or ia-vivo hydrolysable esters thereof, which process 

20 comprises one of processes (a) to (i); and thereafter if necessary: 

i) removiag any protecting groups; 

ii) forming a pro-dmg (for example an ia-vivo hydrolysable ester); and/or 

iii) fonning a phannaceutically-acceptable salt; 
whereiQ said processes (a) to (i) are: 

25 a) modifyiag a substituent io, or introducing a substituent into another concpound of the 
invention; 

b) reaction of a molecxxle of a con:5)Ound of formula (Ila) [whereia X is a leaving group 
useful ia palladium coupling and A is either N or C-Raa] with a molecule of a compound of 
formula (lib) (whereia X' is a leaviag group useful in palladium coupUng) wherein X and X' 
30 are such that an aryl-aryl, heteroaryl-aryl, or heteroaryl-heteroaryl bond replaces the aryl-X 
(or heteroaryl-X) and aryl-X' (or heteroaryl-X') bonds; and X and X* are chosen to be 
different to lead to the desired cross-couphng products of fonnula (I); 
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(Ha) 



(lib) 



c) reaction of a heterobiaryl derivative (ID) carbamate with an appropriately substituted 
5 oxirane to form an oxazolidinone ring; 




•NHCO-^ 




(d) by reaction of a conqjound of formula (VI) 




10 (VI) 

where X is a replaceable substituent with a compound of the fonnxila (VII): 

T-X' 

(vn) 

wherein T-X' is HETl or HBT2 as herein above defiaed and X' is a replaceable C- linked 
15 substituent; wherein the substituents X and X' are chosen to be complementary pairs of 
substituents suitable as conplernentary substrates for coupling reactions catalysed by 
transition metals such as paUadiuin(0) ; 

(d(i)) by reaction catalysed by transition metals of a compound of formula (Vm): 

2^ RiK 



20 
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wherein X is a replaceable substituent with a cowpound of the formula (IX); 

R^b 



(IX) 



5 (d(ii)) by reaction of a compound of formula (X): 



CX) 

X is a r^laceable substituent with a coinpound of the fonnula (XI): 

T-H 

10 (XI) 

whraein T-H is an amine RtRsNH, an alcohol RioOH, or an azole with an available ring-NH 
group to give compounds (Xlla), (Xllb), or (XIIc) wherein in this instance A is nitrogen or 
C-Rsa and A' is nitrogen or carbon optionally substituted with one or nx>re groups Rla; 

(Xna) 




15 



(XUb) 



(e) reaction of a compound of formula (Xm): 
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wherein Xi and X2 here are independently optionally substituted heteroatoms drawn in 
combination from O, N, and S sucli that C(Xi)X2 constitutes a substituent that is a carboxylic 
acid derivative substituent with a con5)ound of the formula (XTV) and X3 and X4 are 
iadependently optionally substituted heteroatoms drawn in combination from O, N, and S: 



X3 



(XIV) 

and wherein one of C(Xi)X2 and C(X3)X4 constitutes an optionally substituted hydrazide, 
thiohydrazide, or amidrazone, hydroximidate, or hydroxamidine and the other one of C(Xi)X2 
and CPC3)X4 constitutes an optionally substituted acylatiag, thioacylating, or imidoylating 
10 agent such that C(Xi)X2 and C(X3)X4 may be condensed together to form a 1,2,4-heteroatom 
S-menabered heterocycle containing 3 heteroatoms drawn in combiuation from O, N, and S, 
for instance thiadiazole; 

(e(i)) reactionof acon:5)Oimdof formula(XV): 

15 (XV) 

whereia X2 is a di^laceable group with a soiirce of azide anion to give a tetrazole (XYQ; 



(XVD 

or nitriles of formula QCVH) 




20 

(XVII) 
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may be reacted directly with azides to give tetrazoles (XVI, Rla = H) that are subseqaiently 
alkylated with groups Rla 9^ H to give tetrazoles (XVma) and (XVHIb); 

(xvnia) (xvmb) 

5 (f) reactiouof acoii5)oundoffbTm\Ua(XIX): 




(XIX) 

wifh a con^ouad of the fonxrula (XX): 



10 (XX) 

whereia one of C(X5)X6 and C(X7)X8 constitutes an optionally substituted alpha-(leaving- 
group-substituted)ketone, wherein the leaving group is for exarople a halo-group or an (alkyl 
or aryl)-sulfonyloxy-group, and the other one of C(X5)X6 and C(X7)X8 constitutes an 
optionally substituted amide, thioamide, or amidine, such that C(X5)X6 and C(X7)X8 are 

15 groups that inay be condensed together to form a 1,3-beteroatom 5-membered heterocycle 
containing 2 heteroatoms drawn in combination from O, N, and S, for instance thiazole; 

(g) for HET as optionally substituted 1,2,3-triazoles, conc5)Ounds of the formula (J), by 
cycloaddition via the azide to acetylenes, or to acetylene equivalents such as optionally 
substituted cylcohexa-l,4-dienes or optionally substituted ethylenes bearing elimiaatable 

20 substituents such as arylsulfonyl; 

(h) for HET as 4-substituted 1 ,2,3-triazole conopounds of formula (0, by reacting 
aminomethyloxazolidinones with 1,1-dihaloketone sulfonylhydrazones; 
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NNHSOjCAryloralkyl) 



RT 



R4- 



R4- 



(i) for HET as 4-substituted 1 ,2,3-tria2ole con^povmds of formula (T), by reacting 
azidoinethyl oxazolidinones with terminal alkynes using Cu(I) to give 4-substituted 1,2,3- 
triflzoles. 



17. A process for the preparation of a compound of formula (I) as claimed in claim 1 or 
pharmaceutically acceptable salts or ia-vivo hydrolysable esters thereof, whereia HET-1 is 
4-lialogenated 1,2,3-triazole comprisiug reacting azidomethyl oxazolidinones with 
halo vinylsulfonyl chlorides at a temperature between 0 and 100 ®G either neat or iu an 
10 inert diluent 



18. A process according to claim 17 wherein the halovinylsulfonyl chloride is 1-chIoro-l- 
ethenesulfonyl chloride. 



20. The use of l-chloro-l-ethenesulfonyl chloride m a cyclo addition reaction with an 
20 azideto forma4-chloro-l,2,3-triazole. 

21. The use of l-cMoro-l-ethenesulfonyl chloride with an azide derivative ia a process to 
form a conqjound of the formula (I) wherein Rib is 4-chloro-l,2,3-tria2ole, or R4 is 
4-chloro-HET3-AB. 




19. The con:5)ound 1-chloro-l-ethenesulfonyl chloride, 




25 
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22. A pharmaceutical coniposition as claimed in claim 15, wherera said coiEposition 
includes a vit amin 

23. A pharmaceutical composition as claimed in claim 22 wherein said vitamin is Vitamin 
5 B. 

24. A pharmaceutical composition as claimed in claim 15, wherein said composition 
coii5)rises a combination of a con5)Ound of the formula (I) and an antibacterial agent active 
against gram-positive bacteria. 

10 

25. A pharmaceutical con5)osition as claimed in claim 15, wherein said conqjosition 
coinprises a combination of a confound of the formula (I) and an antibacterial agent active 
against granornegative bacteria. 
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